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A SHORT REVIEW OF THE GEOLOGICAL HISTORY 
OF SWEDEN 


by 
NILS H. MAGNUSSON 


Most part of the Swedish bed-rock belongs to the Archean 
(Archaeozoic). The mountain ranges developed during this distant 
complex of eras do no longer appear as morphological elements 
of the crust. In the deep sections at present exposed to view, 
gneisses have got a very strong position. These gneisses have of 
course highly variable origins and relative ages. 

During the Archean foldings as well as during the intervals 
between the orogenies, a lot of granites have developed, either 
as huge masses or as small bodies and dikes. Most of these gra- 
nites display intrusive characters. 

On the whole, gneisses and granites form the dominant ele- 
ments of the Archean bed-rock of Sweden though well-preserved 
supracrustal rocks — sediments and volcanics, are also important. 
The gneisses constitute either schistose granites or metamorphic 
supracrustal rocks. Both kinds of gneisses have developed at deep 
levels of the crust, and part of them are intimately associated 
with granites and pegmatites rich in microcline (late-kinematic or 
serorogenic, palingenic granites). 

We can distinguish between gneiss-forming processes of dif- 
ferent ages. The final phase of each Archean orogenic cycle has 
thus implied the formation of a certain kind of gneisses which is 
associated with the acid granites and pegmatites mentioned above. 

We cannot tell the exact number of Archean cycles in Swe- 
den though a scheme implying a provisional division of the 
Archean into, at least, three eras has been generally accepted. 
The oldest era has been called Svionian because its rocks consti- 
tute the bed-rock of most part of Svealand — a collective of 
counties around and to the west of Stockholm. Svionian rocks 
also occur in Norrland, viz. Northern Sweden, and in Southern 
Finland. 

The ancient Svionian range has since long been known as 
the Svecofennides, and many investigators therefore use the term 
Svecofennian instead of Svionian. Recent age determinations on 
pegmatites by means of the lead method indicate that the Svio- 
nian evolution finished about 1,800 millions of years ago. 

We do not know the exact age of great part of the rocks in 
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Northern Sweden referred to the Svionian era, however. Recently 
we have, indeed, traced indications pointing in favour of the 
existence of a younger range in the regions occupied by these 
rocks, a range that may be denominated as the Latest Svionian. 
The best term for this range ought to be the Bothnian, however. 

In Southern Sweden we have been able to distinguish a 
number of rocks which are evidently post-Svionian. Most part of 
these have been referred to the Gothian era, which may have 
the same age as the Bothnian evolution as suggested above. A 
few series and groups of rocks have proved to be still younger 
and have been classed as Dalslandian. The latter were formerly 
included in the Karelian, an era involving most rocks of North- 
ernmost Sweden (Norrbotten County) and Northern Finland. 
Owing to the complicated character of the Karelian era, the neu- 
tral term Daslandian has been chosen for the youngest Archean 
rocks in Southern Sweden. 

Further we have in Southern Sweden a lot of old Archean 
rocks of unknown age, mostly gneisses which are frequently 
banded. These gneisses differ in many respects from the younger 
sediments, volcanics, and granites constituting the well-defined, 
post-Svionian, Gothian era. An attempt has been made to class 
them as Oldest Gothian. In recent time the petrological investiga- 
tors of South-Western Sweden have found it advisable to intro- 
duce another term, however, viz. pre-Gothian. 

During the Dalslandian a number of very well-preserved 
sediments, volcanics, and granites developed. The evolution has 
obtained its name from the renowned Dal, or Dalsland, series. 
Among the final rocks of the Dalslandian we find the youngest 
Archean granite known in Sweden, viz. the Bohus granite. Age 
determinations on pegmatite belonging to this granite have given 
figures between 800 and 900 millions of years. Formerly the Bohus 
granite was often included in the Algonkian (Proterozoic). 

The Karelian of Northernmost Sweden is interesting inasmuch 
as it comprises supracrustal rocks of very different ages. We 
have thus the old Karelian Vakko and Kalix-Pajala series and 
the middle Karelian Bälinge group, the latter of which is in the 
stratigraphic scheme surrounded by the older, syn-kinematic 
Haparanda granite and the younger, late-kinematic (palingenic) 
Lina granite. 

The era between the Archean and the Palaeozoic, viz. the 
Proterozoic, is in Sweden known as the Algonkian. During this 
era the younger Archean ranges were exposed to strong weather- 
ing and soon became peneplained. The Swedish Algonkian has 
since long been divided into sub-Jotnian (oldest), Jotnian, and 
Eocambrian. 

Sub-Jotnian, or Early Algonkian, comprises differentiated 
volcanies (Dala porphyries) interstratified with sandstone (Diger- 
berg sandstone), further various granites such as the Dala, Rätan, 
and Rapakivi granites. Basic rocks, such as gabbro and bronzite- 
dolerite, are also known. 

Jotnian, or Middle Algonkian, is dominated by the red Gävle- 
Dala sandstone which was once deposited on a great peneplain 
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and is therefore still found in various parts of Sweden (and Fin- 
land). In the red sandstone beds of dolerite are found. These are 
in part extrusive and most frequently amygdaloid. Further the 
naked Swedish Archean bed-rock has been cut by a great number 
of Jotnian dolerite dikes (Asby dolerite). The Almesakra series 
of Southern Sweden belongs to the Jotnian. Signs of a weak 
Algonkian orogenesis have been traced both here and in the 
Gävle-Dala sandstone. 

The Eocambrian, or Late Algonkian, rocks are concentrated 
to the eastern frontier of the Caledonides. They mostly consist 
of sparagmites and quartzites. Between these packs of sedimen- 
tary rocks we often find beds of tillites and varved slates develop- 
ed during the Eocambrian ice-age. Recently there has appeared 
a tendency to restrict the application of the term Eocambrian to 
the tillites, varved slates, and quartzites. These should then be 
included as a basal formation in the Cambrian, whereas the 
sparagmites should still remain in the Algonkian as the Sparag- 
mitian. 

The Visingsö series, which consists of sandstones and slates, 
also seems to belong to the Late Algonkian. It appears in and 
on part of the coast of Lake Vettern, Southern Sweden, as well 
as at two localities to the west and north-west of the north end 
of Lake Vettern. The Visingsö rocks thus seem to have once 
occupied by far greater areas than nowadays. 

The Cambrian, Ordovician, and Silurian (formerly Gotland- 
ian) periods are in Sweden as a rule summarized as the Cambro- 
Silurian evolution. The Cambro-Silurian rocks originally ought 
to have covered most part of Sweden though, at present, Cambro- 
Silurian deposits outside the Caledonides are only found in 
regions or at localities where they have been protected against 
disintegration, such as fault basins as well as cracks and fissures. 
The dikes of Cambrian sandstone observed in many parts of 
Sweden indicate the great ancient extension of the Cambro- 
Silurian strata. Cambro-Silurian rocks in depressions produced 
by faulting are found in various parts of Southern Sweden, viz. 
Nerike, Östergötland, and Scania. Cambro-Silurian rocks protect- 
ed by dolerite beds are common in another part of Southern 
Sweden, viz. Vestergotland. 

The Cambro-Silurian strata of South-Easternmost Smäland, 
Oland, and Gotland are situated in the great Baltic depression 
which seems to have sunk owing to the development of a weak 
flexure. In Dalecarlia, Central Sweden, Ordovician and Silurian 
rocks have been preserved in a ring-fault around a cylinder of 
Archean rocks. When this faulting occurred, the sedimentary 
rocks became tilted and folded. A peculiar sandstone — Orsa 
sandstone, has got a wide distribution in the ring-fault. We do not 
know the exact age of this rock. It may, indeed, be either Silu- 
rian or Devonian although it seems more probable that it belongs 
to the former system. 

The Scandinavian Caledonides are characterized by thrusts 
of variable size and relative age. Special interest should be paid 
to the major nappes, the rocks of which seem to derive their 
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origin from regions far west of Norway, in the Atlantic. The 
highest parts of the Scandinavian Caledonides consist of such 
great nappes. Moving eastwards we find a zone of minor nappes 
which have moved eastwards rather short distances. These nappes 
consist mainly of Late Algonkian and Cambro-Silurian rocks. The 
autochthonous bed-rock appears at the frontier of the minor 
nappes and consists of Archean rocks frequently covered with 
Late Algonkian and Cambro-Silurian sediments. The latter differ 
from the Cambro-Silurian of other parts of Sweden in one impor- 
tant respect: Owing to the vicinity of the orogenic zone, grey- 
wackes occur and shales are more common. 

The major nappes of the highest parts of the range (which 
became elevated as late as in the Tertiary) consist of Seve and 
Köli schists. These terms have been applied in two different 
senses. Originally the high-metamorphic hard Seve schists were 
interpreted as Algonkian whereas the low-metamorphic soft Köli 
rocks were thought to be Cambro-Silurian. Numerous fossil finds 
have proved the correctness of the latter interpretation. During 
the geological map-work in the Caledonides, however, certain 
difficulties have arisen owing to the fact that great part of the 
Köli rocks have reached the same metamorphic facies as the 
Seve schists. If we base the division into Köli and Seve only on 
metamorphic facies, we thus often obtain discordances between 
the boundary Köli/Seve and the general stratification. Moreover, 
the various packs of the typical Köli schists show considerable 
internal petrographic variations, viz. from pure phyllites to car- 
boniferous, or quartzitic, or calcareous ones. The latter frequently 
grade into limestones. The quartzitic phyllites include quartzites, 
quartz-sandstones, quartzite-conglomerates, arkoses, and grey- 
wackes. The limestones and the conglomerates have great strati- 
graphic importance. 

The rapid changes in facies indicate highly variable morpho- 
logical conditions during the development of the Köli rocks. 
Investigations on the volcanics contained in the Köli complex 
have shown that part of the rocks have been deposited above 
the sea-level and others beneath this level. 

The Seve schists are frequently throughout gneissose and 
great part of them probably derive their origin from both 
Algonkian and Archean rocks. 

Devonian, Carboniferous, and Permian sediments are wanting 
in Sweden, possibly with the exception of the Orsa sandstone. As 
mentioned above, this rock might have developed during the 
Devonian although it has been more often considered as Silurian. 

Triassic rocks belonging to the Keuper occur in Scania. The 
coal-bearing sedimentary complex in Western Scania thus belongs 
to the Rhaetic, and the Kägeröd formation appears immediately 
beneath the coal-bearing complex. Deep diamond drill holes in 
the south-westernmost part of Scania have recently shown that 
the Keuper strata are underlain by rocks belonging to Muschel- 
kalk and Buntsandstein. At still lower levels, Silurian Colonus 
shales became cut by the drill. No Permian, Carboniferous, and 
Devonian rocks were observed in the holes. 
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The Rhaetic sediments of Western Scania have been over- 
layered with Liassic strata, and the whole complex is in Sweden 
known as the Rhaetic-Liassic of Scania. No younger Jurassic 
rocks have been observed in Sweden. 

Cretaceous rocks are common in Scania. They have been 
deposited on the Liassic sediments. In the south-westernmost 
part of Scania, the above-mentioned drill holes have revealed 
very thick Cretaceous strata. In fact, the Senonian has there a 
thickness approaching 1,200 m. The Senonian strata have been 
covered with Danian sediments and are underlain by older Cre- 
taceous strata measuring about 200 m in thickness. The Senonian 
strata become gradually thinner and thinner the more we proceed 
towards the north-east, and in that direction the Danian soon 
disappears. 

Tertiary sediments are quite rare and are only met with in 
Scania. 

The Quaternary deposits nearly exclusively belong to the 
final ice age and the post-Glacial time. With the aid of the C-14 
method we have, however, recently been able to establish locally 
the presence of Interglacial deposits beneath the final-Glacial and 
post-Glacial sediments. 


ABBREVIATIONS 


B. G. I. U. = Bulletin of the Geological Institution of the Uni- 
versity of Upsala. 


G. F. F. = Geologiska Föreningens i Stockholm Förhandlingar. 


EVA. Handl. = Kungl. Svenska Vetenskaps Akademins 
Handlingar. i 


I.V.A., Handl. = Ingeniörs Vetenskaps Akademins Handlingar. 


S. G. U. = Sveriges Geologiska Undersökning (Geological Survey 
of Sweden). 


A 


ACEROCARE ZONE (or zone with Acerocare and Parabolina 
oithesheresseroup)e.. sger EE AE Cambrian 


This, the uppermost faunal zone of the Swedish Cambrian 
was first distinguished by NarnHonsr (1869) in the alum shales 
at Andrarum in Scania. LINNARSSON (1880) mentioned the same 
zone as probably developed only in Scania, since, so far known, 
the zone with Peltura and Sphaerophtalmus in all other areas was 
directly followed by alum shale with Dictyonema. (TULLBERG, 1882, 
presented two zones with Acerocare from Scania, separated by 
beds with Dictyonema, but corrected that error the next year). 
In 1898 MosERcG & MÖLLER had proved, that the different species 
of Acerocare were characterized by a much restricted horizontal 
distribution, but that they were associated with the more wide- 
spread Parabolina heres Brögger, and that it perhaps would be 
better to talk about a Heres zone than an Acerocare zone. In 
1909 WESTERGåRD discovered two beds belonging to the Acerocare- 
Parabolina heres zone in Öland by which the zone for the first 
time was recorded outside Scania. MoBERG & MÖLLER had 1898 
subdivided the zone into four subzones; their classification was, 
1944, corrected by WESTERGåRD on the base of new results ob- 
tained from the deep-borings carried out at different places in 
Scania during 1941 and 1942. (See Parabolina acanthura bed; 
Parabolina megalops bed). 


From the Acerocare zone at Jerrestad and S. Sandby (Scania) 
WESTERGARD, 1909, described some Asaphidae, Euloma primor- 
diale and Niobe primaeva, thus predecessors to the Ordovician 
fauna (and completed later the list of Cambrian Asaphidae with 
several new forms, see WESTERGARD 1939). 

The Acerocare-Parabolina heres zone is represented in Sca- 
nia, Óland, Kinnekulle in Västergötland. (On the possible occur- 
rence of the same zone in Jàmtland, see Parabolina jemtlandica 
zone). Compare also Olenid shale. 

Literature : NATHORST (A.G.) (1869); MosEna (J.C.) & Moór- 
LER (Hj.) (1898); Mosere (J.C.) (1898); WresrERGànD (A.H.) (1909); 
WESTERGaRD (A.H.) (1939); WESTERGARD (A.H.) (1942); WESTER- 
Garp (A.H.) (1944). 

(G. BEXELL). 


ACIDASPIS CENTRINA (and Climacograptus scalaris norma- 
IS) del, Made er eese Silurian 


See: DALMANITINA BEDS and ACIDASPIS SHALE. 


10 


ACIDASPIS SHALE mn TEN N Silurian 


LINNARSSON (1869). (Regio Harparum ANGELIN, 1854, pars; 
Brachiopod shale LINNARSON, 1869, pars; zone of Acidaspis centrina 
and Climacograptus scalaris var. mormalis 'Troedsson, 1921). - 
Lowermost Silurian. 

LINNARSSON's denomination of an upper part of his Brachiopod 
shale proper in Vástergótland; type locality Ulunda, on the wes- 
tern slopes of Billingen. There the fossiliferous strata consist of 
dark-gray and black shales below and greenish gray mudstone 
above, totalling a thickness of 2-3 m. The fauna includes Illaenus 
sp., Calymene sp., Acidaspis (Leonaspis) centrina (Dalm.), Clima- 
cograptus scalaris His. var., brachiopods, etc. and needs a revi- 
sion. These strata are overlain by unfossiliferous beds of very 
hard calcareous shales with thin layers and lenses of cherty li- 
mestone. Also these beds have been included with the Acidaspis 
shale the thickness of which attains about 10 m in Billingen. In 
Falbygden the Acidaspis shale is less thick consisting mainly of 
darkgray or black mudstone. It contains the species of the fossi- 
liferous strata in Billingen, and grades into shales with Momo- 
graptus (Pernerograptus) revolutus (Kurck), etc... At Kinnekulle 
the strata with Acidaspis (Leomaspis) centrina are 13 m thick, 
consist of gray and dark mudstones with two thin sandy layers 
and two limestone beds, and contain, inter alia, Climacograptus 
scalaris var. normalis Lapw. at the base. WAERN (1948) proved that 
the Kinnekulle strata, corresponding stratigraphically to the Aci- 
daspis shale in Billingen and Falbygden, belong to several zones 
of the Lower Llandoverian Rastrites beds. Acidaspis shale is not 
known outside Västergötland. In Scania, however, a zone of Diplo- 
graptus n. sp. and Climacograptus scalaris (Tullberg 1882), later 
called zone of Climacogr. scalaris (Tullberg 1883) and zone of 
Climacogr. scalaris var. normalis (Troedsson 1920), has been 
distinguished above the Dalmanitina beds with Dalm. mucronata 
and Dalm. olini. 


See also: Leonaspis (« Acidaspis ») Shale and Dalmanitina 
Beds. 


Literature : LINNARSSON (G.) (1869); TULLBERG (S.A.) (1882); 
TULLBERG (S.A.) (1883); TROEDSSON (G.T.) (1920); TROEDSSON 
(G.T.) (1921); WESTERGäRD (A.H.) (1928); WAERN (B.), etc. (1948). 


(P. THORSLUND). 


ACKERTON (Äkerlera) [Oberer und Unterer] 
KARLSSON (1862). 


SS Quartär 


Altere Benennung für gewisse postglaziale Tone, die nun 
Ancylus- und Litorinatone genannt sind. Der obere Ackerton ist 
heller grau, was ihn hauptsächlich vom unteren, dessen Farbe 
oft ins Braune geht, unterscheidet. Bei beiden fehlen Schalen- 
reste, ausser neben den Osen, wo kleinere Schalenbänke abge- 
lagert werden konnten. Die Tone sind Salz- oder Brackwasserbil- 
dungen und nur zu unterscheiden, wenn sie neben einander 
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vorkommen. Eine äquivalente Bildung zum oberen Ackerton 
ist der Strömsholmston (grauweissgrau), zum unteren Ackerton 
der Schwarzton; sämtliche Benennungen heute ausser Gebrauch. 
Die Ackertone nehmen tief gelegene Niederungen der schwe- 
dischen Küstengebiete ein, die etwas höher liegen als die Tal- 
gründe, wo der Schwarzton wieder gefunden wird. 

Ursprünglich wurde der Name Ackerton nur für die jünge- 
ren Tone im östlichen Küstenland Schwedens verwendet, wurde 
aber später, zwar unrichtig, erweitert, so dass er sowohl ober- 
flächliche Nordseetone als auch oberflächliche glaziale Tone 
kennzeichnete. Die obersten, verwitterten Teile dürften von gla- 
zialen Tonen u. a. sehr schwierig zu unterscheiden sein. 


Literature : KARLSSON (V.) (1862); ERDMANN (A.) (1868). 
(G. LUNDQVIST). 


ACODUS TETRAHEDRON, CORDYLODUS ANGULATUS, 
etc, ZONES EE N NEN Ordovician 


LINDSTRÖM (M.) (1954). 
See: CERATOPYGE BEDS. 


ACROTHELE BELLAPUNCTATA BED ......... Cambrian 
See: STRENUELLA LINNARSSONI ZONE. 


ACROTHELE GHANULATA CONGLOMERATE .. Cambrian 


J.G. Anpersson (1896). (Oelandicus tessimi conglomerate 
ANDERSSON (J.G.), 1893; Acrothele conglomerate Horm, 1901). 


A very thin, somewhat glauconitic, calcareous conglomerate 
(thickness only a few centimeters) with the matrix chiefly com- 
posed of small rounded quartz grains and crowded with fossil 
fragments (Acrothele granulata Linrs., Paradoxides paradoxis- 
simus (Wahl.), « Liostracus » [Parasolenopleura aculeatus (Ang.) ], 
etc. It belongs to the very base of the Paradoxides paradozissi- 
mus beds and is met with in all localities in Óland, where the 
boundary between these and the Oelandicus beds is exposed 
(with the exception of the boring core from Bódahamn, where 
the conglomerate according to WAERN was not observed). Pebbles 
of limestone, sandstone and shale from the Oelandicus beds, 
indicating erosion and destruction of the upper strata of that 
stage. The size of the break, probably of minor extent, is demons- 
trated by the more complete sequence found in southern Jämt- 
land, where there also seems to be a continuous transition bet- 
ween the Oelandicus and the Paradoxides paradoxissimus beds 
(see Paradoxides jemtlandicus zone). The Acrothele granulata 
conglomerate is possibly developed also in Östergötland. 


Literature: ANDERSSON (J.G.) (1896), (1895); Happ1ne (A.) 
(1927); Rosén (S.), a.o., (1922); WAERN (B.) (1949). 


(G. BEXELL) 
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ACTINOCAMAX GRANULATUS ZONE ........ Cretaceous 
Mosere (1882). 
Granulatus chalk, Granulatenkreide. 
See: SANTONIAN. 


ACTINOCAMAX QUADRATUS ZONE .......... Cretaceous 
Mosere (1882). 
See: CAMPANIAN. 


ACTINOCAMAX VERUS ZONE ................ Cretaceous 


Mopsere (1884). 
See : SANTONIAN, EMSCHER. 


ACTINOCAMAX WESTPHALICUS ZONE ...... Cretaceous 


Mosere (1882). 
See : SANTONIAN, EMSCHER. 


ACTINOMENA cf. ASMUSI LIMESTONE ...... Ordovician 


REGNELL (1948) from a verbal communication by V. JAANUSSON 
and J. MARTNA). 


A provisional name for the upper part of the Kullsberg reef 
limestone corresponding to its greatest horizontal extension and 
characterized inter alia by a large Actinomena species probably 
identical with A. asmusi (Verneuil). 

See also: Kullsberg limestone. 


Literature : REGNELL (G.) (1948). 
(V. JAANUSSON). 


ADELOGRAPTUS HUNNEBERGENSIS ZONE .. Ordovician 


Heng, 1951. 
See: DICTYONEMA SHALE. 


AGARDTON [Agardslera] 
ASKLUND (1936). 


Kies und sandreicher Ton, der den Portlandiaton bei Ägärd 
in Halland unterlagert. Die tiefsten Teile werden durch Balanus 
hameri gekennzeichnet. Portlandia arctica fehlt. Diese Ablage- 
rung gehört nach Asklund einer ziemlich kräftigen Klimaoscilla- 
tion während des älteren Teiles der gotiglazialen Abschmelzungs- 
periode an, und die Lagerfolge wird durch eine frühe gotigla- 
ziale Transgression erklärt. HESSLAND erklärt die Lagerfolge durch 
einen Vorstoss lokaler Eiszungen. 


Literature : ASKLUND (B.) (1936); HxssrAND (L) (1943). 
(J. LUNDQVIST). 


SORES d EE Quartär 
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AGNOSTUS (PTYCHAGNOSTUS) ATAVUS ZONE. Cambrian 
TULLBERG (1880, 1882). 


Was based on a stinkstone boulder met with at Andrarum, 
Scania, and regarded as older than the Exsulans limestone. As 
the index fossil has afterwards been found associated with A. 
intermedius — from which, moreover, it does not seem to be spe- 
cifically distinct — this zone is to be included in zone of the latter 
species. See Paradoxides shale, where the same zone is referred 
to the zone with Ptychagnostus atavus. 

Literature : TULLBERG (S.A.) (1880); TULLBERG (GA) (1882); 
WESTERGåRD (A.H.) (1943); WESTERGÄRD (A.H.) (1944); WESTER- 
Garp (A.H.) (1946). 

(G. BEXELL). 


AGNOSTUS GIBBUS ZONE .................... Cambrian 
WALLERIUS (1930); (WESTERGAaRD, 1931). 


In this zone WALLERIUS seems to have included also the zone 
of A. intermedius whereas, according to WESTERGaRD, the index 
fossil of the former is confined to a zone below the latter. See 
Paradoxides shale (zone with Ptychagnostus (Triplagnostus) gib- 
bus (Linrs.). 


(G. BEXELL). 
AGNOSTUS INTERMEDIUS ZONE ............. Cambrian 
See: AGNOSTUS ATAVUS ZONE. 
AGNOSTUS LAEVIGATUS ZONE .............. Cambrian 


See: LEJOPYGE LAEVIGATA ZONE and PARADOXIDES SHALE. 


AGNOSTUS LUNDGRENI ZONE ................ Cambrian 
TULLBERG (1882). 


Alum shale with stinkstone, in TuLLBERG’s table from Andra- 
rum interstratified between zone of Paradoxides davidis and 
zone of Paradoxides forchhammeri (Solenopleura brachymetopa 
zone). The index fossil, Ptychagnostus lundgreni (Tullb.), is cha- 
racteristic for a distinct zone only in Scania but as it has been 
met with also in Västergötland (at Hunneberg) and in N. Jämt- 
land (Ströms Vattudal) (and in the Mjösen district in Norway 
too) it has been retained, together with Goniagnostus nathorsti, 
as a guiding fossil of the Forchhammeri stage. 


See : Paradoxides shale and A.H. WrsTERGànD (1944). S.G.U., 
Ser. C, n? 459. 


(G. BEXELL). 


AGNOSTUS PARVIFRONS ZONE .............. Cambrian 


See: PARADOXIDES SHALE [zone with Hypagnostus parvifrons 
(Linrs.)]. 
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AGNOSTUS PISIFORMIS ZONE ................ Cambrian 


LINNARSSON (1868) and NarHonsT (1869) recorded Agnostus 
pisiformis from the same zone as Olenus gibbosus. It was, howe- 
ver, in these cases, apparently not the question of the typical 
form but the form obesus Belt (1869) (described by TULLBERG, 
1880, under the name of Agnostus pisiformis var. socialis). The 
occurrence of the typical form in the Olenus beds, as it has been 
reported from a few localities in Östergötland, Närke and Jämt- 
land, is probably of secondary nature. The lower boundary of 
the Agnostus pisiformis zone is less distinct than its boundary 
towards the overlying Olenus zone. The species begins in the 
zone with Lejopyge laevigata together with a typical Middle 
Cambrian fauna. A statement (by MoBERG, quoted also by WI- 
MAN) that it in Öland appears already at the base of the Forch- 
hammeri beds is according to WESTERGärRD probably a mistake 
and a misinterpretation of the stratigraphical conditions. A pisi- 
formis is often more or less common (sometimes abundant) in 
the matrix of the Exporrecta conglomerate, indicating a conti- 
nued building up of the conglomerate during the Pisiformis- 
hemera. TJERNVIK found, that the conglomeratic base of the 
Olenus beds at Gymninge in Närke had a fauna which undoub- 
tedly was a mixture of forms, washed out from unconsolidated 
alum shales of the underlying zones, including the Agnostus 
pisiformis zone which also had furnished the conglomerate with 
pebbles. From a paleontological point of view WESTERGARD (1922) 
found it of secondary importance if the Agnostus pisiformis zone 
was included in the Middle or in the Upper Cambrian; in the 
former case the Olenid shale would begin with the first appea- 
rance of the Olemus fauna. Since the closely allied A. (Hom- 
agnostus) obesus together with Acrocephalites stenometopus 
proceed up into higher levels, he found, however, not reason 
enough to change the classification used of old. (Compare: 
Agnostus stage). 


Literature : WESTERGARD (A.H.) (1922); WarrEnius (I.D.) 
(1930); TSERNVIK (T.) (1953). 


(G. BEXELL). 


AGNOSTUS (CONDYLOPYGE) REX ZONE ...... Cambrian 


TuLLBERG (1882), corresponds to a part of zone with Hypa- 
gnostus parvifrons. 


See: PARADOXIDES SHALE and AH. WESTERGÄRD, 1946, S.G.U., 
Ser. C, No. 477. 


AGNOSTUS: STAGE: 5s) iv. er. un Cambrian 
BRÖGGER (1882). 


A synonym for Paradoxides shale LINNARSSON, 1873; has 
never come into general use. In 1930 WALLERIUS proposed to sepa- 
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rate the zone of Agnostus pisiformis from the Olenid shale and 
to include it in a e Paradoxides-Agnostus stage >. 


Literature : BRöGGER (W.C.) (1882); WALLERIUS (LD.) (1930). 


(G. BEXELL). 
AHUS!SANDSTONE <=>) mU EH. Cretaceous 
NILSSON (1827); (NatHorst, 1882). 
See: MAASTRICHTIAN and CRETACEOUS. 
AJAURE CRYSTALLINE m, nr sö, a Caledonian 


J. M. FADDEGON, 1940 (Geol. en petrolog. onderzoekingen in het 
Rivovardogebied en omgeving. Zuidelijk Zweedsch-Lapland) gave 
this name to a sequence of mainly amphibolite rocks of supposed 
volcanic origin and situated in the Rivovardo region of the Eas- 
tern higher metamorphic zone of the Västerbotten Mountains 

southern Lapland) Above: «the Vuonjaälke Crystalline ». Be- 
low: «the Injection Crystalline > of the same author. 


(O. Kurno). 


AKIDOGRAPTUS ACUMINATUS ZONE .......... Silurian 
TULLBERG (1883). 


Consists of dark grey and black shales, and, in Västergötland 
(Kinnekulle), mainly of grey mudstone with layers of black shale 
interbedded. Fossils: Leonaspis centrina (Dalman), Climaco- 
graptus indivisis (Davies), C. medius Törnquist, C. scalaris nor- 
malis Lapworth, Diplograptus modestus Lapworth, Akidograptus 
acuminatus (Nicholson), ete. Thickness at Kinnekulle about 6 m. 
At Kinnekulle separated from the underlying Dalmanitina beds 
by a surface of discontinuity (WAERN, 1948). Overlain by zone of 
Rhaphidograptus extenuatus. — Scania: Röstånga; Tommarp. 
Västergötland : Kinnekulle (boring). — Constitutes the lowest 
zone within the Rastrites shale (beds), q.v. See also: Leonaspis 
shale WAERN, 1948. GEHEN. 


AKKAJAURE COMPLEX ..................... Caledonian 


G. Kaurskv, 1953 (S. G. U., Ser. C, 528) described this com- 
plex as composed of many minor parautochthonous thrust mas- 
ses of Archean granites and syenites together with sedimentary 
rocks of «the Hyolithes-zone type» in the Akkajaure district 
of Northern Lapland. 


(O. KULLING). 
ALBDIANS. 3e. ute Besen ale en erte Cretaceous 
See: ALBIAN-CENOMANIAN. 
ATLBIAN:CENOMANIAN 4 e Se ee Cretaceous 


History : Deposits with a stratigraphical position between 
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(Albian-Cenomanian, continued) 


the Albian and the Cenomanian (corresponding to the Vracon- 
nian, described by RENEVIER, 1890, from south-western Switzer- 
land, as a stage between the Albian and the Cenomanian) have 
hitherto been found with certainty only at Tormarp in Southern 
Halland. They were first mentioned by MoBERrG, 1886, afterwards 
described by LUNDBOHM, 1888, and by LUNDGREN, 1889, who placed 
them in the lower Campanian. Between 1890 and 1940 several 
authors have discussed the Tormarp locality, and referred the 
deposits to the Campanian chalk. Häcc, 1940, in a treatise on the 
Tormarp fauna fixed its age to the transition between the upper- 
most Gault (zone of Inflaticeras inflatum) and the lowermost 
Cenomanian. 


From the deep borings in south-western Scania BROTZEN, 1945 
(with an addition 1950) has described Albian-Cenomanian passa- 
ge-beds. 


Stratigraphy : The petrography of the Tormap deposits was 
described by HappiNc, 1927. The rock consists of a conglomerate 
with Archean bedrock pebbles, cemented by a hard, dense, some- 
what glauconitic limestone and forms an unstratified filling in 
fissures in the Archean bed-rock, covered by moraine. Häcc, 1940, 
compares its fauna with that of Meule de Bracquegnies (zone with 
Inflaticeras inflatum, Uppermost Albian) and the Tourtia of 
Tournai (Pecten asper-zone, lowermost Cenomanian). In the 
deep-borings at Höllviken in south-western Scania a series at 
more than 50 metres thick, was pierced, a depth of around 
1200 metres. This series is characterized by a porous green glau- 
conitic sandstone, the uppermost 4-5 metres of which contain 
foraminifera of the same species as those found in Tormarp. The 
lower part of the sandstone, which begins with a basal conglo- 
merate overlying Aptian shales, is not fossiliferous. It is of 
somewhat uncertain age, assumed to belong to the Upper Albian. 
Among the fossils found at Tormarp the following may be noted : 
Nerita nodosa (Geinitz); Pileolus koninckianus (de Ryckholt); 
Turritella verneuilliana (d'Orbigny); Ostrea digitata (Sowerby); 
Pteria anomala (Lamarck); Modiola reversa Sowerby; Tellina 
inaequalis Sowerby; Foraminifera : Arenobulimina cf. conoidea 
Perner; Vaginulina arguta Reuss; Gyroidinoides nitida Reuss; 
Cibicides formosa Brotzen; C. cenomanica Brotzen; Globigerina 
cf. cretaca d'Orbigny; Globigerinella cf. aspera Ehrenberg. 


From the uppermost Albian into the lowermost Cenomanian 
a transgression seems to have covered extensive parts of the 
Bástad area in southern Halland, the corresponding sediments, 
however, are known only from Tormarp, east of Bástad. In SW 
Scania greensand of the same age was met with in the deep 
borings at Höllviken, 30 km south of Malmö. 


See also: Cenomanian, Bibliography and Cretaceous. 


(F. BRorzEN & M. BEYER). 
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ALBIAN-CENOMANIAN PASSAGE-BEDS ...... Cretaceous 


BROTZEN (1945). 
See: ALBIAN-CENOMANIAN. 


EECH ER Pre-Cambrian 


North-American term (a tribe of red indians) originally com- 
prising all sedimentary formations between Cambrian and Final 
Archean. In 1893, J.J. SEDERHOLM introduced it in Fennoscandian 
geological literature. He was inclined to include in it all pre- 
Cambrian sedimentary formations which were not penetrated by 
intrusive granite. In 1896, A.E. TÖRNEBOHM applied the term to all 
clastic pre-Cambrian formations (for example the Dal series and 
the clastic rocks of the leptite system). In 1897, SEDERHOLM intro- 
duced Archeozoic as a synonym of Algonkian, which he divided 
into Jatulian (older) and Jotnian (younger). A.G. Höcsom (1910, 
1913) rejected the use of Algonkian because he thought it might 
cause misapprehensions owing to its variable extension. 


In 1931, B. ASKLUND included the following series and systems 
in Algonkian, which he considered to be synonymous with Pro- 
terozoic : 

4. Sparagmite series (Southern Norway). 

3. Jotnian. 

2. Sub-Jotnian. 

1. Jatulian ? 

ASKLUND was not inclined to retain Jatulian as member of 
Algonkian, however, and he mentioned only two Fennoscandian 
Jatulian supracrustal deposits which he considered as being still 
Algonkian, viz. the Dal series and the quartzite conglomerate 
on Hogland (Suursaari). The former was classed as Karelian in 
SEDERHOLM’s final scheme of Fennoscandian pre-Cambrian (1932). 
It was there placed immediately below the Bohus granite, which 
has, indeed, later been shown to penetrate the Dal series 
(W. LARSSON, 1947). 

According to modern publications (N.H. MAGNUSSON, 1936 and 
1949, S. Hsermaviıst, 1953), Swedish Algonkian, or Protero- 
zoic, ranges from the bottom of Cambrian to the top of Karelian, 
or Late Archean, viz. from 550 to about 900 millions of years. 
(The last figure has been given in 1954 by A. ParwEL and 
F.E. Wıckman). It is classed as an era and consists of three 
systems: 

3. Eocambrian. 

2. Jotnian. 

1. Sub-Jotnian (Compare these terms). 

Recently, the division of Eocambrian into: 

3 b. Eocambrian, and. 

3 a. Sparagmitian, has been discussed in Norway and Sweden. 


Literature : SEDERHOLM (J.J.) (1893) ; TORNEBOHM (A.E.) (1896) ; 
SEDERHOLM (J.J.) (1897), (1899); HöcBom (A.G.) (1909), (1910); 
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(Algonkian, continued) 


Höcsom (A.G.) (1913); AskruNp (B.) (1931); SEDERHOLM (J.J.) 
(1932); Macnusson (N.H.) (1936); Larsson (W.) (1947); Mac- 
NUSSON (N.H.) (1949); Hsenmavist (S.) (1953); PARWEL (A.) and 
Wickman (F.E.) (1954); Macnusson (N.H.) (1957). 


(P. H. LUNDEGåRDH). 


ALLUVIUM. 
Siehe: QUARTÄR. 


ALMESAKRA SERIES A, $9 50. tn Pre-Cambrian 


« The quartzite formation of Småland > was in 1884 described 
by A.G. NarHonsT under the name of the Almesakra series. 
According to NATHORST, it was « mainly built up of quartzites, 
sparagmitic sandstones, conglomerates, sometimes red slates, and, 
rarely limestones. Dikes and probably also beds of diabase are 
very common in this series ». The red slates and the limestones 
are associated with red sandstones and most frequently occur in 
the basal part of the series. 


NATHoRsT originally supposed the Almesäkra series to be 
Lower Cambrian though older than the Visingsö series and the 
Fucoid sandstone. In 1886, he interpreted it as pre-Cambrian 
however. 


In 1885, F. Ercustapt described a peculiar diabase with 
pebbles of quartzite discovered in the Almesákra series. As he 
had found a similar rock in Scania, he concluded that the Almes- 
akra series originally had a wider distribution than at present. 


In 1896, A.E. ToRNEBoHM included the Almesäkra series in 
Algonkian, and one year later Sederholm classed it as Jotnian. 
In 1907, H. Hepstrom divided the Almesákra series into two 
formations, a lower quartzite one and an upper slate-arkose one. 
In the same year, SEDERHOLM changed his opinion so as to con- 
sider an upper part of it to be younger than Jotnian. In 1927 
and 1932, he placed the lowest part of the Almesákra series in 
Hoglandian (approximately corresponding to sub-Jotnian) and 
the remaining, younger parts in Jotnian. ASKLUND (1927) inter- 
preted the whole series as Jotnian, and it has since then been 
placed in this system by most petrologists. 

According to S. GavELIN (1931), the sequence of rocks is as 
follows : 

7. Diabase. 

6. Conglomerate. 
Discordance 
9. Upper quartzite (white or reddish). 


4. Slate formation (red slates with red and white sandstones, 
quartzitic sandstone, and arkose). 


3. Transitional beds of light, hard sandstone. 
2. Lower quartzite (white or reddish; a dark and thin-bed- 


Folding. 


19 


ded variety probably also belongs to this formation). 
1. Granite arkose. 
Archean granite. 


Selected bibliography : Natuorst (A.G.) (1884); ErcusrprápT 
(Fr.) (1884-85); ToRNEBoHM (A.E.) (1896); Hepström (H.) (1907); 
SEDERHOLM (J.J.) (1907); SEDERHOLM (J.J.) (1927); ASKLUND (B.) 
(1927); GAVELIN (S.) (1931); SEDERHOLM (J.J.) (1932). 


(A. Hocsom T and P.H. LUNDEGåRDH). 


ALNARPFLUSS’ ABLAGERUNGEN .............. Quartär 
Horst (1911). 


Ein neuer Name für durch Brunnenbohrungen etc. seit lan- 
gem bekannte Bildungen innerhalb eines etwa 7 km breiten 
Gürtels von Skivarp im südöstlichen Teil von Schonen gegen 
NW zwischen Malmö und Lund und bei Landskrona und Ven 
vorbei. Man nimmt an, dass sie in einer Tiefenrinne durch den 
Öresund und gegen den Skagerak hinaus fortsetzen. Die Bildun- 
gen sind von 30-40 m mächtiger Grundmoräne überlagert und 
bestehen aus Sand, hauptsächlich weissem Quarzsand (Grevie- 
sand), Ton (Grevieton), sandigem Ton, steinfreiem blauem Ton 
(« blälera »), Sandlagen, die durch Eisenoxid zusammengesintert 
wurden, und zu unterst aus Geróll. Alle Bodenartstypen kommen 
nicht bei jedem Lokal vor. Die Totalmächtigkeit war durch- 
Schnittlich bei 22 Bohrungen ca. 40 m und die Grundschicht, die 
direkt auf dem Berggrund (Kalk- und Feuerstein des Kreidesys- 
tems) ruht, liegt in ca. 70 % Fällen 61-64 m unter dem Meeres- 
spiegel. Im Blockmaterial des Gerölls kommen N von Äkarp (NO 
von Malmö) die Gesteine des Kreidesystems vor (Saltholmkalk, 
Köpinger Grünsandkalk, Faxekalk und Bryozokalk) - 34 %, 
Feuerstein - 22 %, Urgestein - 21 %, Kambrischer Sandstein - 
11 %, Silurkalk - 5 %, sowie eine Mehrzahl Gesteine mit ca. 1 %. 
Dies sieht man als einen Beweis an, dass das Material teils von 
SO, teils von N transportiert worden ist. Zu diesen Alblagerun- 
gen gehören laut Horst e Diluvialsand» und e Diluvialton » 
TORELL, 1873, und « Unterer Hvitäsand » DE GEER, 1887. Die 
Ablagerungen des Alnarpflusses sind als präglazial (Horst) und 
interglazial (MUNTHE, 1920) gedeutet worden. 


Fossilien kommen ziemlich häufig vor, und zwar besonders 
bei einer Tiefe von 45-65 m unter der Oberfläche; unter diesen 
vermerken wir ausser den gewöhnlichen rezenten Pflanzen Ce- 
droxylon, Cupressinoxylon, Brasenia usw. Sowohl südlichere 
(Quercus, Stratiotes) als auch mehr alpine Arten (Salix polaris 
Wg, S. reticulata L.) werden wahrgenommen; die letzteren gehö- 
ren zu den oberen Teilen der Lagenfolge. Die Ablagerungen des 
Alnarpflusses sind ausserdem reich an Bernstein vom Gebiet SO 
der Ostsee und sind u. a. aus diesem Grunde als Flussbildungen 
gedeutet worden; dies setzt jedoch voraus, dass Schonen zu jener 
Zeit ca. 60 m höher lag als heute (im Verhältnis zum Weltmeer). 


(Alnarpfluss’ Ablagerungen, continued) 
Diese Auslegung sowie ihre Parallelisierung mit dem englischen 


Cromerfluss ist jedoch nicht einwandfrei. 


Literature : TorRELL (O.) (1873); Hormström (L.) (1873); 
DE GEER (G.) (1887); Horst (N.O.) (1911); MuntHE (H.) (1920). 


(G. LUNDQVIST). 


ALSEN-NAPPET.H Mani. ee Caledonian 
See: LANDVERK NAPPE. 


ALTBALTISCHE MORANE or uc ede Quartär 
Siehe: BALTISCHE MORÄNE. 


« ÄLTESTE ROTHE ARACHNOPHYLLUM-SCHIEFER » 


Silurian 
LINDSTRÖM (1888). 
See: ARACHNOPHYLLUM MARL. 
NEEN EE ae EE Liassic 
TROEDSSON (1951). 
See: LIASSIC. 


AMAT “SERIES iss 86 o ee Pre-Cambrian 


Term originally introduced by A.E. TöRNEBOHM in 1870 for 
a series of supracrustal rocks in North-Eastern Dasland and 
South-Western Vermland. After TöRNEBOHM, inter alia N.H. Mac- 
NUSSON (1929) and W. Larsson (1947) have investigated the Ämäl 
series which, according to the latter, should be divided thus 
(Compare Gothian) : 


Great dicordance 
Ämäl-Kroppefjäll granite series. 
6. Felspar-quartzite. 
Probably re- 5 een 
4. Conglomerate. 
3. Acid volcanics. 
2. Intermediate volcanics. 
1. Basic volcanics. 
Great dicordance 
Oldest gneiss complex. 


The Smäland porphyries should be paralleled with the acid 
volcanics of the Ämäl series. (See Smäland porphyries.) Recent 
investigations by W. Larsson (yet unpublished) and P.H. LUNDE- 
GaRDH (1953) have shown the presence of rocks belonging to the 
Åmål series both in Vestergötland and in Northernmost Halland. 
In the evolution of Swedish Archean, the Åmål series, as well as 


peated volcanic 


Folding. 
activity 
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the Ämäl-Kroppefjäll granite series, has been placed in Late 
Gothian. (See: Gothian). 


Selected bibliography : TöRNEBOHM (A.E.) (1870); MAGNUSSON 
(N.H.) (1929); MAGNUSSON (N.H.) (1936); Larsson (W.) (1947); 
LUNDEGåRDH (P.H.) (1953); Larsson (W.) (1956). 


(P.H. LUNDEGåRDH). 


AMAL-KROPPEFJALL GRANITE SERIES .. Pre-Cambrian 


Series of late Gothian plutonic rocks in Dalsland and South- 
Western Vermland (Compare Gothian) : 


Kappebo series 
Great discordance 
4. Red acid Kroppefjäll granite. 
3. Intermediate granite. 
Folding 2. Grey basic Ämäl granite. 
1. Diorite. 


Ämäl series. 


This series has been studied by, inter alia, N.H. MAGNUSSON 
(1929) and W. Larsson (1947). Both MAGNUSSON and LARSSON pa- 
rallel the Smäland-Filipstad granite series (see this) with the 
Ämäl-Kroppefjäll granite series. The Filipstad granite is distinctly 
porphyritic, and the same has to ke said of the Askim granite in 
the Gothenburg region, which has also been included in the 
Ämäl-Kroppefjäll granite series. (See P.H. LUNDEGåRDH, 1953). 


Selected bibliography : MAGNUSSON (N.H.) (1929); LARSSON 
(W.) (1947); Macnusson (N.H.) (1949); LUNDEGåRDH PH) (1953); 
Larsson (W.) (1956). 

(P. H. LUNDEGåRDH). 


AMMARNAS COMPLEX ed en EN sos Foes 2 Caledonian 


O. KULLING (1955) (S.G.U., Ser. Ca, n° 37) used this name 
for an inlier, composed principally of phyllites, graywackes and 
arkoses and situated in the north-eastern part of the Västerbotten 
portion of the Seve-köli Nappe. The Ammarnäs inlier is probably 
a somewhat higher metamorphic part of the Stalon Nappe and 
of a rather different original composition. Cf. Stalon Nappe. 


(O. Kurna). 


AMMONITE BANK EA E MM EE Liassic 
LUNDGREN (1878). 
See: LIASSIC. 

AMPHIBOLITE-GNEISS NAPPE ............... Caledonian 


B. ASKLUND (1954) (G. F. F., Bd 76, p. 333) divided « the Seve 
Nappe» in the western part of the Stróm vattudal district of 
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(Amphibolite-Gneiss Nappe, continued) 


northern Jämtland into two nappes: The lower or the Mylonitic 
granite Nappe and the upper or Amphibolite-Gneiss Nappe. 


See: SEVE NAPPE. (O. KULLING). 


AMPHIBOLITE GROUP (of Lapland) .......... ‘Caledonian 


The uppermost of the four groups into which SvENoNrus, 1884, 
divided the stratified rocks of the High Mountains of northern 
Sweden. The remaining three groups are in descending order: 
the Phyllite group, the Mica-schist group and the « Sandstone 
and clay shale Group together with the Hyolithes zone». The 
Amphibolite Group, composed of amphibolitic schists, mica- 
schists, gneisses, limestones, quartzites, was together with the 
underlying Mica-schist Group correlated with the Are schists or 
the Seve Group of TÖRNEBOHM. Since the begininng of the pre- 
sent century the term Amphibolite group has not been used in 
a stratigraphical sense. 


Literature : SVENONIUS (F.) (1884); SvENonrus (F.) (1892). 


(G. BEXELL). 
AMPHIBOLITESNAPPEF* Man SU re Caledonian 
See: SEVE NAPPE. 
AMPLEXOGRAPTUS RUGOSUS ZONE ........ Ordovician 
THORSLUND (1940). 
See: DIPLOGRAPTUS MOLESTUS ZONE. 
AMPLEXOGRAPTUS VASAE ZONE .... Middle Ordovician 


Happine (1915); (Climacograptus vasae Zone TULLBERG, 1882). 


Middle Ordovician, Dicellograptus shale. — Known only from 
Bornholm (Denmark) and, perhaps, from the eastern overthrust 
nappes of Jämtland. As the zone fossil is common also in the Di- 
cranograptus clingani shale, and as no characteristic graptolite 
fauna is known at present for this zone Jaanusson and STRACHAN 
(1954) considered this division to be of very doubtful value. Fossils 
(Bornholm) : Amplexograptus vasae (Tullb.), Corynoides curtus 
Lapw., « Lingula » dicellograptorum var. pulla Hadding, « Lin- 
gula» magna Hadding, « Obolus» celsus Hadding, Anatifopsis 
elongata Hadding. — In a shale from the eastern overthrust 
nappes of Jämtland considered by THORSLUND (1940) as probably 
contemporaneous with this zone the following fossils were listed 
by him : Climacograptus brevis Elles & Wood, C. bicornis J. Hall, 
Orthograptus truncatus var. intermedius Elles & Wood, Amplexo- 
graptus cf. vasae Tullb. 


See also: Dicellograptus shale. 
Literature : TULLBERG (GA) (1882); TULLBERG (GA) (1883); 
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Happine (A.) (1915); Happ1ne (A.) (1915); THORSLUND (P.) (1940); 
JAANUSSON (V.) & STRACHAN (I.) (1954). 
(V. JAANUSSON). 


ANUS Seta Eos PON ber ee A es e Er Ordovician 
FUNKQUIST (1919). 


A bed of «dark-gray, siliceous limestone, 0,15 m thick », 
containing Lonchodomas rostratus (Sars), Asaphus glabratus 
(Ang.), etc., overlying beds with Onniella bancrofti M. Lindstróm 
(= Sularp shale) and followed by a thin Cystoidean shale which 
is directly covered by shales of the Dicranogr. clingani zone. 

South-eastern Scania, type-locality Tommarp. 

Literature : FuNKqQUIST (H.) (1919); LiNpsrROM (M.) (1953). 


(P. THORSLUND). 


AMPYX.PORTLOCKI ZONE Coar se. 204% Ordovician 
Mosere (1910). 


See: « NIOBE» LATA and DICELLOGRAPTUS COMPLANATUS 
ZONE. 


AMPYX PORTLOCKI AND ASAPHUS INGENS ZONE 


Orın (1906). Ordovician 
See: « NIOBE» LATA and DICELLOGRAPTUS COMPLANATUS 
ZONE. 


AMPYX ROSTRATUS AND CALYMENE DILATATA ZONE 
Orın (1906). Ordovician 


(The index fossils are synonyms of Lonchodomas rostratus 
(Sars) and Platycalymene dilatata (Tullb.) resp.). This zone was 
proposed to denote the trilobite facies of the Scanian beds of 
which the Middle Dicellograptus shale is the graptolite facies. 
Lithologically it embraces strata of varying composition: gree- 
nish-gray to dark shales and mudstones with occasional thin 
layers of dark limestone, and dark hard siliceous shales or, some- 
times, beds of dark limestone intercalated with thin layers of light 
metabentonite. The siliceous shales were formerly designated as 
Orthis Shale (see Sularp shale). In addition to the index fossils 
may be mentioned: Platylichas laxatus (M'Coy), Remopleurides 
sexlineatus Ang., R. latus Olin, Asaphus glabratus (Ang.), Onniella 
bancrofti M. Lindström. 


Literature : OLIN (E.) (1906). 
(P. THORSLUND). 


ANCISTROCERAS LIMESTONE ............... Ordovician 


Wiman (1907). 
See: CRASSICAUDA LIMESTONE. 


24 


ANCYLUS-ABLAGERUNGEN (Ancyluskies, oberer und unte- 
rer Ancylussand, Ancyluston, Ancylusgyttja) ... Quartär 


Scumipt (1869). 


Kollektivnahme für mehrere, unter verschiedenen Namen 
bekannte Ablagerungen von dem Süsswasserstadium der Ostsee, 
dem Ancylussee. 

[Oberer Ancylussand = unterer Ostseesand, mittlerer Hei- 
desand (MuNTHE, 1893). — Ancyluston (MUNTHE, 1893) = Unterer 
Diluvialton, « grälera» (Grauer Ton), «seglera» (Zäher Ton) 
(H. v. Post, 1855); Fucuston, teilweise (ERDMANN, 1857); « svart- 
lera » (Schwarzton) teilweise; « undre äkerlera » (Unterer Acker- 
ton), « underlera » (Unterton) (KARLSSON, 1862); « undre grälera » 
(Unterer Grauer Ton) (H. v. Post, 1877). — Unterer Ancylussand 
= Unterer Heidesand (H. v. Post, 1855) ]. 

Ancylussand und Ancyluskies (Scumipt, 1869; MUNTHE, 1887; 
Monte, 1910 u. a.) sind Strand- und Grundwasserablagerungen, 
teilweise in Form von Uferwällen und oft Schalen von Ancylus 
fluviatilis Müll, Limnaea ovata (Drap.) u.a. enthaltend. 

Ancyluston ist ein grau-graublau-schwarzer, feinkörniger, 
bisweilen sandiger Ton, oft Campylodiscus hibernicus Ehr., Cy- 
clotella bodanica Eulenst., Diploneis domblittensis (Grun.) CL, 
D. mauleri Brun., Gyrosigma attenuatum (Kütz.) Cl, Melosira 
arenaria Moore u.a. Diatomeen enthaltend. 

Die Ablagerungen haben eine hohe und freie Lage an der 
Ostsee und sind deshalb schon früh in den Osteeprovinzen beob- 
achtet worden (ScHwipr, 1869, 1884). Man deutete sie zuerst als 
Ablagerungen in älteren Brackwasserbuchten, nachher in Süss- 
wasserbecken (vgl. GEKIES Karte, 1881). Scumipt (1885) deutete 
die Ancylusführenden Sedimente als Fluss- oder Bachablagerun- 
gen. Eine richtigere Deutung dieser Ablagerungen wurde durch 
MUNTHES (1884, 1886) Funde auf Gotland ermöglicht, die ihm 
(1887) die Auffassung gaben, dass die ganze Ostsee ein Süsswas- 
sersee gewesen sei und dass dieser auf Grund der Höhe der 
Ablagerungen ü. M. älter gewesen sei als das Litorinameer (vgl. 
die Litorina-Ablagerungen). Eine weitere Bestätigung dieser 
Auffassung wurde durch entsprechende Funde auf Öland (Horm, 
1888) erhalten. 

Nach Klarlegung dieser Frage erhob sich das Problem von 
dem Abfluss des Ancylussees. Nach DE GEERS Ansicht (1890) 
ging er durch die Belte und Öresund. Da Strünke und submarine 
Torflagen auf dem Grunde der Ostsee angetroffen worden sind, 
nahm er an, dass das Gebiet um den Abfluss herum wenigstens 
10 m höher gelegen sei als heute. MuNTHE (1892) hebt hervor, teils 
dass der Abfluss durch einen der sog. Närkesunde stattgefunden 
haben muss, und teils dass die Erosion in den Abflussgebieten auf 
die Lage der Wasseroberfläche einwirkte. Gleichzeitig mit der 
Landhebung im N Schweden erfolgte Landsenkung im S, die 
zuletzt den Einbruch des Litorinameers ermöglichte (vgl. Litorina- 
Ablagerungen). DE GEER (1893) nahm an, dass die Ancylustrans- 
gression von einer so beträchtlichen Landsenkung abgelöst wurde, 
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dass die Uferlinie in Uppland auf ziemlich demselben Niveau lag 
wie in der Gegenwart, dagegen tiefer in der südlichen Ostsee. 
Gleichzeitig betonte MunTHE (1893) den Zusammenhang zwischen 
der Erosion im Abflussgebiet in Närke und der Landhebungsin- 
tensität im N. NATHORST (1894) und DE GEER (1896) gaben gute, 
mit Kartenbildern versehenen Übersichten über den damaligen 
Standpunkt der Ancylusfrage. Von dieser Zeit an wurde eine 
Anzahl Uferlinien aus verschiedenen Ursachen auf den Ancylus- 
see bezogen. Hierbei stellte P. T. CLEVE u.a. fest, dass seine Tie- 
fensedimente durch eine Diatomeenflora mit den oben ange- 
gebenen Formen gekennzeichnet werden. MUNTHE führte (1910 
u.a.) an, dass der Ancylussee den Baltischen Eissee ablöste und 
dass die maximale Höhenlage des Südbaltikums während der 
Ancyluszeit, nach Anrtevs (1922) während spätglazialer Zeit, 
eintraf. Die Ansicht Antevs (1917), dass der Ancylussee auf 
derselben Höhe wie das Weltmeer gelegen sei, stellte er in 
Abrede (1924). Einen ausführlichen Bericht über das Abflussge- 
biet von Närke (Sveafluss) lieferte MUNTHE, (1927), und L. von 
Post (1927) zeigte, dass der See ca. 32 m über dem Weltmeer 
gelegen sei. 


Zur Bestimmung des Alters des Ancylussees sind pollen- 
analytische Untersuchungen von organogenen Bildungen unter 
seinen Uferwällen oder von Sedimenten, in die sie sich keilför- 
mig hineinstrechen, von v. Post, (1925), von THomasson, (1927), 
von Assarsson, (1927), von LUNDQVIST, 1928, 1929, ausgeführt 
worden. Pollenanalytisch wurde diese Zeit durch Betula, Pinus 
und relativ háufiges Vorkommen von Corylus charakterisiert, 
deren Frequenzkurven innerhalb der hierzu gehórenden Lagen- 
folgen weisen leicht erkennbare Kombinationen von Maxima 
und Minima auf. THomasson (1927) und Lunpevist (1928) haben 
gefunden, dass der sog. Ancylusgrenzwall aus wenigstens zwei 
Generationen zusammengesetzt ist, wogegen MUNTHE (1931) die 
Vermutung verlauten liess, dass sie nur verschiedenen Stürmen 
angehören. Der Zeitunterschied ist jedoch gross; den ältesten 
Wall nannte THOMASSON Gyrosigmawall, und zwar nach einer 
für das hierzu gehörende Sediment charakteristischen Diato- 
mee. Von Post (1928) hat durch pollenanalytische Untersuchun- 
gen innerhalb des Gebietes des Närkeabflusses des Ancylussees 
gefunden, dass das Wasser beinahe gleichzeitig hier versiegte, 
als die oben erwähnten Ancylusgrenzwälle um die Ostsee herum 
aufgeworfen wurden. Die Strandlinie des Ancylussees ist nur bis 
zum südlichen Östergötland eine Transgressionsgrenze; nördlich 
davon ist sie deshalb schwieriger festzustellen. Schliesslich hat 
THOMASSON (1932) mit Hilfe von genauen Mikroanalysen eine 
präzisierte Zeiteinteilung der Entwicklungsstadien der Ostsee 
ausgeführt. 


Literatur : Post (H.v.) (1855); ERDMANN (A.) (1857); KARLS- 
son (V.) (1862); Erpmann (A.) (1868); Schmior (Fr.) (1869); 
Scumipt (F.) (1884); MuntHE (H.) (1887); Horm (G.) (1888); 
Natuorst (A.G.) (1894); DE Grrr (G.) (1896); Munrue (H.) (1910); 
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MuNTHE (H.) (1910); Antevs (E.) (1917); Antevs (E.) (1922); 
Mountue (H.) (1924); AwrEvs (E.) (1925); Post (L. v.) (1925); 
Muntue (H.) (1927); Assarsson (G.) (1927); THOMASSON (H.) 
(1927); Post (L. v.) (1928); Lunpevist (G.) (1928); LUNDQVIST (G.) 
(1929); Tmomasson (H.) (1932); MuNTHE (H.) (1940). 


(G. LUNDQVIST). 


ANDRARUM LIMESTONE ..................--.- Cambrian 
ANGELIN (1859). (Regio conocorypharum ANGELIN, 1857, pars). 


A gray or black, slightly bituminous, abundantly fossiliferous 
limestone layer about 1 m thick, constituting the principal part 
of the Solenopleurae strata Torell, 1870, the Paradoxides forch- 
hammeri zone Tullberg, 1882, or the Centropleura loveni zone 
Moberg, 1911. Fossils: Peronopsis quadrata (Tullb.), Hypagnos- 
tus brevifrons (Ang.), Ptychagnostus aculeatus (Ang.), Phoid- 
agnostus bituberculatus (Ang.), Phalacroma glandiforme (Ang.), 
Paradoxides forchhammeri Ang., Centropleura loveni (Ang.), 
Dorypyge aenigma (Linrs.), Corynexochus spinulosus Ang., Doli- 
chometopus suecicus Ang., Agraulos difformis (Ang.), Anomo- 
care laeve (Ang.), Anomocarina excavata (Ang.), Anomocarioides 
limbatus (Ang.), Grönwallia microphthalma (Ang.), Bailiaspis 
glabrata (Ang.), Elyx laticeps (Ang.), Dasometopus breviceps 
(Ang.), Solenopleura brachymetopa (Ang.), S. holometopa (Ang.), 
Micromitra pusilla (Linrs.), M. ornatella (Linrs.), Acrothele coria- 
cea Linrs, Acrotreta socialis v. Seeb., etc. Andrarum (type 
locality), Kiviks Esperöd, Baskemölla, all in Scania. N. of Scania 
the Andrarum limestone is replaced by alum shale with stinksto- 
ne in western areas, and in more easterly by the Exporrecta 
conglomerate (q.v.). Compare Paradoxides shale, where the An- 
drarum limestone together with the underlying Hyolithes limes- 
tone is included in the zone of Solenopleura brachymetopa. 


Literature : ANGELIN ON PI (1859), (1877); TULLBERG (S.A.) 
(1882); GRÖNWALL (K.A.) (1902); Mosere (J.C.) (1911). 


(G. BEXELL). 


ÄNGERMANLAND SANDSTONE 
See: NORDINGRÄ SANDSTONE. 


EE Ed coc Pre-Cambrian 


ANOHTHOSITE.SHEETu- 5. nus. cite a REN Caledonian 


KULLING (O.) (1948). (G. F. F., Bd. 70, pp. 661-669) used this 
name for a thrustmass of Archean intrusive rocks underlying the 
amphibolite rocks of « the Seve-kóli Nappe » in the Sarek moun- 
tains of northern Lapland. 


See: Syenite Nappe. (O. KurriNG). 
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ANSATTENENAPPF N. nme, Caledonian 


TÖRNEBOHM (A.E.) (1896) (K. Vet. Akad., Handl. 28: 5) used 
this name for the great outlier of his great thrust Nappe in the 
northwestern part of Jämtland. 


See: SEVE NAPPE. (O. KULLING). 


APATOKEPHALUS SERRATUS ZONE ......... Ordovician 
MOBERG & SEGERBERG, 1906. 
See: CERATOPYGE BEDS. 


ARTIAN SE DRIN Cretaceous 


Aptian in Sweden was hitherto described only from the deep 
borings at Höllviken in south-western Scania, 30 km south of 
Malmo, by Brotzen 1945 and 1950. 


Stratigraphy : 
ALBIAN-CENOMANIAN 


zone with 
Parahoplites 


black laminated shale 4eshayesi 


Aptian ER 


zone with 
Parahoplites 
bodei 


BARREMIAN. 


Bibliography : see Cretaceous. 
(F. BROTZEN & M. BEYER). 


ARACHNOPHYLLUM MARL ......... Man Silurian 


STOLLEY (1895). [« Red stratum » (« Röda lagret ») LINDSTRÖM, 
1885; « Oldest red shale beds with Arachnophyllum > (a) LiNp- 
STRÖM, 1887; « Ältester rother Mergelschiefer » (a) LINDSTRÖM, 
1888; « Älteste rothe Arachnophyllum-Schiefer » (a) LINDSTRÖM, 
1888; Arachnophyllum stratum (shale; beds) LiNpsTROM, 1899]. 


Consists of red argillaceous limestone and red marl. Found 
only as boulders on the northwestern shore of Gotland, mainly 
near Visby. According to LINDSTRÖM (1888, 1890, and 1899), these 
boulders have yielded, among other sepcies, Arachnophyllum ty- 
pus McCoy, Heliolites interstinctus (Linnaeus), H. parvistella 
Ferd. Roemer, H. liljevalli Lindstróm, Cosmiolithus ornatus Lind- 
stróm, Plasmopora scala Lindstróm, Propora ? ambigua Lindstróm, 
Favosites gothlandicus Lamarck, Syringophyllum [Sarcinula] or- 
ganum (Linnaeus), Atrypa reticularis (Linnaeus), Spirifer [Cyrtia] 
exporrectus (Wahlenberg), Encrinurus laevis (Angelin), and Pha- 
cops quadrilineata Angelin. The stratigraphical conditions of the 
rocks here in question are not yet clearly made out. According to 
LINDSTRÖM (1888 and 1899), they belong to the lowermost part 
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(Arachnophyllum Marl, continued) 


of the Silurian, and form, in all probability, the subjacent beds 
of the Stricklandinia [Stricklandia] marl. According to the same 
author (1888), they are of « Llandovery » age, and are probably 
equivalent to the « Estonus beds » of Esthonia. In 1895 they are 
regarded by SToLLEY as representing the bottom of the Silurian, 
and in 1897 to be nearly allied to or, possibly, to form «the 
uppermost part of the Leptaena limestone». In 1908 they are 
considered by Kiser as corresponding to the lower part of his 
zone 7c in the Oslo region, and to the topmost part of the 
Rastrites shale and the lowest part of the Retiolites shale in 
Scania, Västergötland, and Dalecarlia. In 1918 KRUIZINGA expres- 
sed the opinion that the Arachnophyllum marl probably finds an 
equivalent in the division F (Lyckholm and Borkholu beds) of 
Esthonia. 

Literature : LINDSTRÖM (G.) (1885); LiNpsrROM (G.) (1887); 
LINDSTRÖM (G.) (1888) ; LINDSTRÖM (G.) (1890); Groe (E.) (1895); 
STOLLEY (E.) (1897); LINDSTRÖM (G.) (1899); Kraer (J.) (1908); 
KnuiziNcA (P.) (1918); Hepstrom (H.) (1923), pp. 167-198. 


(J. E. HEDE). 


AHCA-TONIS S T v N bebe e Quartàr 


Durch Arca glacialis charakterisiert und hauptsáchlich aus 
Norwegen bekannt. Siehe unter Zirphaea-ablagerungen. 


AHCHAEAN (Archean) .................... Pre-Cambrian 
See: ARCHEAN. 


ARCHAEOZOIC (Archeozic). 
See: ARCHEOZOIC. 


ARCHEAN VAN ASH oon MT a Pre-Cambrian 


Also written Archaean or Archzean (from Greek arkhaios, 
ancient). Old term for rocks belonging to the earliest geological 
period, or era. In 1894, A. G. Naruorst classed all pre-Paleozoic 
rocks as Archean. A.G. Höcsom (1910) distinguished between 
Upper and Middle pre-Cambrian, viz. Jotnian and Jatulian, and 
Lower pre-Cambrian, or Archean. B. ASKLUND (1931) was inclined 
to include most Jatulian rocks in Archean. (Compare Algonkian.) 
Nowadays, the international nomenclature is practised in Sweden 
(N.H. MAGNUSSON, 1949 and 1956, S. HJELMQVIST 1953), and we 
thus obtain. 

Paleozoic era; 

Algonkian, or Proterozoic era; 

Archean, or Archeozoic (Archaeozoic) era. 

Recent age determinations on radioactive matter, by A. 


PanwEL and F. E. Wickman (1954), show that Archean ranges 
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from about 900 to more than 1800 millions of years. In Southern 
Sweden, it includes at least four cycles, viz. (Compare P.H. Lun- 
DEGARDH, 1953 and N.H. MAGNUSSON, 1957). 

4. (Late) Karelian, or Dalslandian. 

3. Late Gothian. 

2. Early Gothian. 

1. Svecofennian, or Svionian. 

In Northern Sweden, the following periods have been distin- 
guished. 

2. Karelian. 

1. Svecofennian, or Svionian. 


Literature : NATHoRST (A.G.) (1894); HöcBom (A.G.) (1909), 
(1910); ASKLUND (B.) (1931); Macnusson (N.H.) (1949) ; HJELMQVIST 
(S.) (1953); LunpeEgäroH (P.H.) (1953); PARWEL (A.) and WICKMAN 
(F.E.) (1954); MAGNUSSON (N.H.) (1957). 

(P.H. LUNDEGåRDH). 


ARCHEOZOIC. 


Also written Archaeozoic or Archzeozoic (from Greek arkhaios, 
ancient, and zoos, living). International synonym of Archean, 
indicating the existence of organic life even in this distant era. 
Not generally practised in Sweden till 1949 N.H. MAGNUSSON 
(1949); S. HoELMqvisT (1953). In 1897, J.J. SEDERHOLM classed 
Archeozoic as a synonym of Algonkian. 

For details, see Archean. 


Literatur : SEDERHOLM (J.J.) (1897) (1899); MAGNUSSON (N.H.) 
(1949); HJELMQVIST (S.) (1953). 
(P.H. LUNDEGåRDH). 


ARE SS CHIST SPP e Bet, ee Caledonian 
See: SEVE GROUP. 


ARKTISCHE PERIODE. 
Siehe: QUARTAR. 


ARVIDSIJAURSEIEL DV e M Ert REUS Pre-Cambrian 
See: ARVIDSJAUR PORPHYRY SERIES. 


ARVIDSJAUR GRANITE 2.2 0050 2... ee Pre-Cambrian 
See: JORN-ARVIDSJAUR GRANITE SERIES. 


ARVIDSJAUR PORPHYRY SERIES ......... Pre-Cambrian 


Complex of differentiated porphyries with sparse interstra- 
tified tuffs in the Arvidsjaur region, Lappland, Northern Swe- 
den. The total thickness of the series amounts to about 1500 m. 
Andesites and liparites predominate. 

The Arvidsjaur porphyry series has been interpreted as 
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(Arvidsjaur Porphyry Series, continued) 


Early Svecofennian, or Svionian. It should be placed immediately 
below the urgranit series in the stratigraphic scheme of Sveco- 
fennian, or Svionian. (Compare Skellefte field and Svionian.) It 
has also been intruded by granites corresponding to the urgranit 
series, viz. Jörn-Arvidsjaur granites. 

The term Arvidsjaur porphyry has been given by A. HócBoM 
(1931), who was the first investigator of the series. In 1935, E. 
Grip published a detailed study of the series and gave the follo- 
wing stratigraphic scheme : 

Jórn granite (primorogenic granite). 

6. Svartlà graywacke (Compare below). 

5. Andesite. 

4. Liparite. 
3 
2 


Arvidsjaur . Quartz-keratophyre, keratophyre, dacite. 
porphyry . Andesite. 
series. 1. Basaltic andesite. 


Acid volcanics. 


The Arvidsjaur porphyry series has been paralleled with the 
Kiruna porphyry series. (Compare this.) In the Arvidsjaur region, 
the series covers the older supracrustal Skellefte series (Maurliden 
series; compare Skellefte field) and has been overlayered with 
sedimentary rocks belonging to the Vargfors group, the Svartlà 
series, and the Pite formation. The Svartlà series is nowadays 
considered as younger than the Jórn-Arvidsjaur granites. It pro- 
bably belongs to the Karelian cycle. (See: Skellefte field, 
Svartlä series, and Pite formation). 


Literature : HóaBoM (A.) (1931); Grip (E.) (1935); Grip (E.) 
(1946); MAGNUSSON (N.H.) (1949); Öpman (O.H.) (1953). 


(E. ÅHMAN and P.H. LUNDEGäRDH). 


ASAPHIDESBEDS :.........- eee Ordovician 
MoBERG (1910). 
See: ASAPHUS SERIES. 

ASAPHUSELIMESTONE EECHER Ordovician 


MOBERG, 1890. 


Lower Ordovician, Orthoceratite limestone. A division bet- 
ween the Limbata and Gigas limestones distinguished by MOBERG 
1890 in southern Öland, and corresponding roughly to the Expan- 
sus and Raniceps limestones, and possibly also, at least in part, 
to the Lepidurus limestone in modern terminology. The Asaphus 
limestone was divided by MoBERG into Lower Asaphus limestone, 
Sphaeronites bank, and Upper Asaphus limestone. The exact cor- 
relation of these subdivisions with those used at present cannot, 
however, be established, partly on account of the scant infor- 
mation about their delimination by Moserc, and partly because 
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the corresponding strata in southern Öland have so far not been 
studied in detail. 


Literature : MoBErG (J.C.) (1890). 
(V. JAANUSSON). 


ASAPHUS REGIONE 4 E EE Ordovician 
MOBERG, 1910. 
See: ASAPHUS SERIES. 

ASAPHUS' SERIES 772^. Mn ee ES Ordovician 


MOBERG, 1911; REGNELL, 1945. [Regio Asaphorum ANGELIN, 
1854; Asaphus region MoBErG (1911); Asaphide beds MOBERG 
(1911); Orthoceras limestone series Thorslund, 1940; Skiddavian 
(Arenigian) + lower part of the Llandeilian REGNELL, 1948]. 


A general term for the upper part (Arenig + Llanvirn) of 
the Lower Ordovician including both the shelly and the grapto- 
lite facies, the upper boundary being defined here according to 
JAANUSSON and STRACHAN (1954), and the lower boundary accord- 
ing to TJERNVIK (1956). The Asaphus Series (or Subseries) cor- 
responds on the whole to ANcELIN's Regio Asaphorum (C), exclu- 
sive of its topmost part which, on account of its lithological deve- 
lopment, ANGELIN seems to have referred sometimes to this Regio, 
and sometimes to the lower part of his Regio Trinucleorum (D). 
Following JaaNussoN (1953) and JAANUSSON & STRACHAN (1954) 
the Schroeteri and the Crassicauda limestones, and the corres- 
ponding beds usually referred to this Series are transferred to 
the Middle Ordovician. The prefix « Asaphus » is somewhat un- 
suitable for teh designation of the series treated, and a new term 
will probably have to be coined for it. 


The sequence of the Asaphus series in shelly facies is cur- 
rently termed the Orthoceratite limestone, and that of the grap- 
tolite facies the Didymograptus shale. 


See : Ordovician, Orthoceratite limestone and Didymograp- 
tus shale. 


Literature: ANGELIN (N.P.) (1854); Mosrena (J.C.) (1911); 
THORSLUND (P.) (1940); REcNÉLL (G.) (1945); REGNELL (G.) (1948); 
Jaanusson (V.) (1953); Jaanusson (V.) & STRACHAN (IL) (1954); 
ToERNVIK (T.) (1956). 

(V. JAANUSSON). 


ASCOGERAS LIMESTONE 3c. cece. aren Silurian 
Dames (1890). 


The name Ascoceras limestone was originally used for a 
component part of division f (« Crinoid and coral limestones, 
etc.») of Dames (1890). See « Upper cephalopod limestones ». 
In 1910 MuNnTHE applied the name to «an unstratified, compact 
and hard, somewhat clayey marble, reddish-brown or greenish- 


32 
(Ascoceras Limestone, continued) 


grey in colour» (biohermal limestone) constituting, according 
to MuNTHE (1910), the youngest Silurian formation within south- 
ern Gotland and occurring in three different districts within 
this area, viz. a southern district (Sundre-Hamra), a central 
(Fardhem - Linde - Stänga - Lojsta - Etelhem - Lye - Garde - 
Ardre - Gammelgarn - Östergarn) and a northern district 
(Stenkumla). Locally replaced by crinoidal limestone. The Asco- 
ceras limestone of the first-mentioned district which, according 
to Muntue (1910), is underlain by and, in part, is equivalent to 
e Younger crinoid limestone», is by Hepe (1921), referred to 
Sundre limestone; that of the central district which, by MuNTHE 
(1910), is said to rest upon « Ilionia-conchidium bed», is by 
Herpe included in Hemse group, and that of the Stenkumla dis- 
trict which, according to MUNTHE, is underlain by Ilionia or 
Spongiostroma limestone, is by Deng assigned to Slite group. 
According to MuNnTHE (1916), part of the Ascoceras limestone 
occurring in the above-mentioned central district (Etelhem 
limestone of Munthe 1916) is nearly related (in part an equiva- 
lent) to the « Marl-shale with limestone bands» of MuNTHE 
(1907). Concerning extra-Gotlandian deposits, correlative stra- 
ta, according to MuNTHE, are probably to be found in the upper 
part (divisions 3 and 4 of MoBERa & GmóNwarL 1909) of the 
Óved-Ramsása group in Scania. 


Literature : Dames (W.) (1890); MuntHe (H.) (1910); Mun- 
THE (H.) (1913). 
(J.E. HEDE). 


AS-HUSASTNAPPE Uri ESI. eee Caledonian 


P. THORSLUND (1940). (S. G. U., Ser. C, 436) used this name 
for the third Nappe from below of the fossiliferous Cambro- 
Silurian nappes of Jämtland. 


See: JÄMTLAND NAPPES. (©. Kurring). 


ASPZONEN [Espenzone]. 
Siehe: QUARTÄR. 


AZYGOGRAPTUS FALCIFORMIS SUBZONE .. Ordovician 
EKSTRÖM (1937). 
See: DIDYMOGRAPTUS SHALES. 


ATLANTISCHE PERIODE. 
Siehe: QUARTÄR. 


ABUCELLA CLAY ,.....,.5 («^ EE Cretaceous 
BROTZEN (1942). 
See: WEALDEN. 
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B 


BAILIELLA (« CONOCORYPHE sl AEQUALIS ZONE 
TULLBERG (1882). Cambrian 


Now together with the overlying zone with Paradoxides 
davidis included in the zone of Ptychagnostus punctuosus in 
WESTERGARD’s classification of the Middle Cambrian, 1944. 


See 5. IULEBERGES(S:7A:)99(01882) ES. Ge Ur Herse Cone 50: 
WESTERGäRD (A.H.) (1944). Ibid., Ser. C, n° 459. 
(G. BEXELL). 


BÄLINGE GROUP (after Mount Bälingsberget). Pre-Cambrian 


Term proposed by E. ÅHMAN and O.H. Opman (1952) for a 
number of isolated localities of a Karelian supra-crustal for- 
mation in the neighbourhood of Luleå, Northern Sweden. Predo- 
minant rock is a conglomerate with balls of primorogenic Kare- 
lian granite (Haparanda granite). Small quantities of arkoses, 
clay slates, and basic volcanics have also been observed. (Com- 
pare Karelian). 


Literature: ÅHMAN (E), and Opman (O.H.) (1952); ÅHMAN 


(E.) (1953). e 
(E. Auman and P.H. LUNDEGåRDH). 


BABSEFJORD. GROUP: "7. En ee rn Caledonian 

PETTERSEN (K.) (1887) (G.F.F., Bd 9, pp. 420-433) used this 
name for banded schists with intercalated dolomites in the dis- 
trict N of Lake Torneträsk in northern-most Sweden. The name 
was adopted from P’s stratigraphical classification of the Cale- 
donides of northern Norway. According to P. the Balsfjord group 
is upwards followed by the Tromsö Group, both of them re- 
garded as « Ordovician-Silurian; the underlying Dividal group 
he referred to the Cambrian. 

P.J. Horwquisr, 1903 (G.F.F., Bd 25, pp. 27-28) described 
the B. Group as cataclastic schists and hard-schists of Archean 
age, thrust over Cambro-Silurian sedimentary rocks. 

Th. Vocr, 1922 (G.F.F., Bd 44, pp. 714-739) expressed the 
opinion, that the Balsfjord group of K. PETTERSEN comprised 
the Rombak schist and part of the Rombak limestone in Th. 
Vocr’s stratigraphical classification of 1922 and that it is of Middle 
to Upper Cambrian age and superimposed upon the Lower Cam- 
brian « Hyolithes zone ». 

O. Kurno, 1944 (in G. LUNDQVIST : De svenska fjällens natur, 
2nd ed., 1948) describes the rocks as overthrust mica-schists. 


O. KULLInG (Atlas över Sverige, sheets 7-8, Pre-Quater- 
223 
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nary rocks, the section on p. 5) used the name « Hard schists » 
and banded tectonites of sedimentary origin for the predomi- 
nant type of rocks of the « Balsfjord group >. 

(O. KULLING). 


EIER EE Silurian 
VAN HOEPEN (1910). 


Under this name, VAN HOEPEN has brought together those 
beds within the Klinte marl (van Horren, 1910) e which are cha- 
racterized above all by the occurrence of Leperditia baltica 
(His.) ». The Baltica marl consists mainly of « a dense, dirty 
yellow and hard argillaceous limestone, interbedded with very 
thin layers of marl ». « Upwards, the rock becomes less and less 
calcareous, and finally passes into typical, blue, hard marl. » 
According to van HOoEPEN, an increase of the calcareous matter 
towards the E takes place vithin this series of beds. Underlain 
by Follingbo limestone and overlain by Mulde marl (as used 
by van Horren). Northern Gotland (within a belt running about 
SW and NE from Västergarn to Färö). The Baltica marl corres- 
ponds approximately to the Slite-Follingbo marl of ScHmMioTt 1890. 
The bulk of the deposits referred to it is by Hepe, 1921, included 
in Slite group. 

Literature : van Horren (E.C.N.) (1910). 

(J.E. HEDE). 


BALTISCHE EISSEEABLAGERUNGEN [Kies, Sand, Bänder- 
ton und Warwiger Tonmergel] ................ Quartär 


MUNTHE (1902). 


Der Südbaltische Eissee - und Zanicheliasee ? - MUNTHE, 
1902, später gewöhnlich Baltischer Eissee genannt (MUNTHE, 1910, 
mit einer jetzt jedoch veralteten Karte). Seine Existenz wurde 
bedingt teils durch die frühzeitige und starke Landhebung 
innerhalb des südbaltischen Gebietes, durch welcher Norddeutsch- 
land mit den dänischen Inseln und Südschweden verbunden 
wurde, und teils dadurch, dass der Eisrand während seiner Re- 
zession nach N den Abfluss des Sees nach dieser Seite hin, wo 
das Land immer tiefer versunken lag, verhinderte. Der Eissee 
hatte deshalb seinen Abfluss in Süden: innerhalb der Darsser 
Schwelle zwischen Deutschland und der dänischen Insel Falster 
und ferner durch den jetzt submarinen Teil im Grossen Belt 
hinaus zum Grund des Kattegatts. Erst als der Eisrand bei den 
grossen fennoskandischen Eisrandlinien stand, wurde der Abfluss 
des Eissees nach Westen zum Yoldiameer verlegt, und der Ge- 
samtbetrag der in mehreren Etappen erfolgten Senkung des 
Eissees ist in sowohl Schweden als Finnland auf nicht weniger 
als ca. 75 m (MUNTHE, 1928) geschätzt worden. Die letzte Senkungs- 
betrag ist 25-26 m (WESTERGäÄRD, 1926) 26 m (Lunpgvist, 1931). 


Der Baltische Eissee, der während der lang andauernden 


35 


Rezession des Landeises innerhalb Südschwedens gleichzeitig 
existierte wie das Yoldiameer im Westen, wurde also von diesem 
nach der Entleerung ins Baltikum eindringenden Meer abgelost. 

Bei den tonigen Ablagerungen des Baltischen Eissees sind 
nur solche Diatomeen angetroffen worden, die der sog. Arena- 
ria-flora angehören (SUNDELIN, 1917). 


Literatur : MuNTHE (H.) (1902); MuntHe (H.) (1910); Sun- 
DELIN (U.) (1917); MuNTHE (H.) (1928); WESTERGäRD (A.H.) (1926); 
Lunpevist (G.) (1931). 

(H. MuNTHE). 


BALETISCHE-MOBANE Eeer S en Quartár 


Die Moränen Schonens werden nach den Eisströmen, die 
sie abgelagert haben, in altbaltische Moràne, Nordostmoräne, 
mittelbaltische Moräne und jungbaltische Moräne eingeteilt. Die 
baltischen Moränen wurden also von Eisstrómen abgelagert, die 
von der Ostseevertiefung kamen. Sie werden durch Blócke von 
Ostseekalk und einfarbigen Flint gekennzeichnet. Die im südöst- 
lichen Schonen vorkommende, sogenannte Südostmoräne, die aus 
archäischen Gesteinen, Kambrosilur und Kreide besteht, wird 
als vom mittelbaltischen Eisstrom abgelagert betrachtet .Die jung- 
baltische Moräne kommt im westlichen und nordwestlichen 
Schonen vor und wird in Südwestmoräne und Nordwestmoräne 
eingeteilt. Die Südwestmoräne besteht hauptsächlich aus Gestei- 
nen der Kreide. Die Nordwestmoräne besteht aus demselben 
Material, das mit Material des Archäikum, Sandsteinen und Rät- 
Lias gemischt ist. 


Literatur: TORELL (O.), (1872, 1873, 1887); Erpmann (E.) 
(1873); HorwsrROM (L.) (1873); DE GEER (G.) (1884); NATHORST 
(A.G.) (1885); DE GEER (G.) (1887); LuNpBoHm (Hj.) (1888); Horst 
(N.O.) (1895); Hormström (L.) (1899); Horst (N.O.) (1911); 
MvnTt#e (H.) (1920); Exstrom (G.) (1936); WENNBERG (G.) (1949). 


(J. LUNDQVIST). 


BÄNDERTON [« Varvig lera », Warwiger Ton, Warwiger Mer- 
gel H v. Post, 1855; « Glaciallera », Glazialton, Glazial- 
mergel ERDMANN, 1868; Yoldiaton TonELL bei HOLMSTRÖM, 
SOD Jarre ee ek TORRENT ORTU T EA OO Quartàr 


Ein spätglazialer Ton, der in gewissen Fällen Schalenreste 
von Portlandia (Yoldia) arctica (Grey) enthält. Schon 1868 hob 
ERDMANN hervor, dass man ansehen kann, dass der Bänderton 
teilweise dank seiner Farbenstreifung « einen hervorragenden 
geologischen Horizont unter den Ablagerungen der Quartärzeit 
bildet ». Besonders in den östlichen Teilen Schwedens wird der 
Ton aus sandigeren (grau, rot, gelb, braun) und tonigeren (grau- 
braunschwarz) Schichten in Wechsellagerung aufgebaut. Diese 
wurden schon 1824 von EKDAHL (1865) als Jahresablagerungen 
gedeutet. Einen Beweis für die periodische Bildung Jahr für Jahr 
gab A.G. Höcsom (1889), der feststellte, dass das Sommersediment 
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einen grösseren CaCO,-Gehalt und einen niedrigeren MgCO;- 
Gehalt besitzt als das Wintersediment. Dies beruhte seiner Ansicht 
nach darauf, dass der feine Winterschlamm länger suspendiert 
gehalten wurde, wobei der Kalk ausgeschieden wurde. Expe- 
rimentell führte Höcsom den Nachweis (1892), dass das Material 
in Salzwasser schneller sinkt als in Süsswasser, weshalb im ers- 
teren Fall also Schichtung nicht zustande kommen kann. Dies 
ist also die Erklärung für das Fehlen der Bändertone im grössten 
Teil Westschwedens, wo das Schmelzwasser des Landeises nicht 
zur Geltung kommen konnte (Sauramo, 1923, nannte diese un- 
deutlich warwigen Tone symmikte Tone und die deutlich war- 
wigen diatakte Tone). 

Der Bànderton ist eine Ablagerung im Eismeer (nur in der 
Nähe des Eisrandes) oder in den Eisseen und ist von den Eisflüs- 
sen hierler transportiert worden (Deshalb wurde er von HALDEN, 
1923, zu den distalen glazifluvialen Ablagerungen gerechnet). 

Die Voraussetzung der Entstehung einer warwigen Lagen- 
folge ist, dass periodische Veränderungen des Materialientrans- 
ports der Eisflüsse vorkommen. Diese Veränderungen hängen 
besonders von den Variationen der Sonnenstrahlung und der 
Temperatur ab. Die Korngrösse, der Salzgehalt des Wassers, die 
Temperatur und die Strömungsverhältnisse beeinflussen den 
Niederschlag des transportierten Materials. In Süsswasser kommt 
eine Sortierung nach Korngrössen vor; bei Zunehmen des Salz- 
gehalts nimmt aber diese Sortierung ab, so dass grobes und feines 
Material fast gleichzeitig sinkt. Bei einer höheren Wassertem- 
peratur sinkt das Material schneller infolge der kleineren Visko- 
sität des Wassers. Material einer gewissen Korngrösse sinkt da- 
rum relativ schneller in einer längeren Entfernung von dem 
Eisrand, wohin es von oberflächlichen Strömen gebracht worden 
ist (ANTEVS, 1925). 

De Geen hat dargelegt, dass die Warwen (= eine Sommer- 
und eine Winterschicht) dachziegelähnlich auf einander liegen 
und zwar auf die Art, dass der Absturz des Landeises die Proxi- 
malgrenze für jede Warve ist. Durch Festsetzen der Ausbreitung 
der einzelnen Warwen (Methodik: DE Grrr, 1912, 1917, 1940, 
ANTEVS, 1925) hat er in grossen Zügen die Abschmelzung des 
Landeises durch Schweden klargelegt und die Zeit dafür auf ca. 
12000 Jahre berechnet. 


Literatur: von Post (H.) (1855); Erpmann (A.) (1857); 
TORELL (O.) (1865); EKDAHL (N.J.) (1865); ERDMANN (A.) (1868); 
Höcsom (A.G.) (1889); HócBoM (A.G.) (1892); DE Greer (G.) (1912); 
HALDEN (B.) (1923); Sauramo (M.) (1923); Antevs (E.) (1925); 
ANTEVS (E.) (1931); Antevs (1932); Antevs (E.) (1932); DE GEER 


(G.) (1940). (G. LUNDQVIST). 


BANGASEN BEDS E e fon eee Caledonian 


P. THORSLUND (1948) (S.G.U., Ser. C, n? 494) described 
the series as inverted and constituting the lowest part of his 
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Ekeberg Nappe (q.v.) lying above the strongly folded strata of 
the Föllinge Nappe. The unit is composed of dark-grey shales 
with some intercalations of sandstone and limestone; the shales 
have furnished graptolites of Upper Valentian age. 

; p UE: Offerdal parish in the northern part of Jämt- 
and. 


(O. Kurno). 


BAHASOOLNITEL —— MA aa E Silurian 
Hepe (1928). 


Thin-bedded, brownish or yellowish-grey to greyish-white 
(slightly bluish when fresh), oolitic limestone (spherules often 
having a diameter of two millimetres), sporadically interbedded 
with layers of non-oolitic, fine-grained limestone of the same 
colour. Stylolites are rather common. Apart from crinoids, bryo- 
zoans, and ostracods fossils are rather rare : Rhynchotreta cu- 
neata (Dalman), Camarotoechia borealis (Buch), Rhynchospirina 
bouchardi (Davidson), « Spirifer » deltidialis Hedström, etc. Spo- 
radically, and at different horizons, small bioherms are enclosed. 
The biohermal rock is a dense, argillaceous limestone of grey 
to slightly greenish-, brownish- or yellowish-grey colour. It 
is richer in fossils than the surrounding stratified rock, and 
contains, among other forms, Acervularia anamas singularis 
Lang & Smith, Favosites gothlandicus forbesi Edwards & Haime, 
Thecia swinderniana (Goldfuss), Ptilodictya lanceolata (Goldfuss), 
Rhynchotreta cuneata (Dalman), Camarotoechia borealis (Buch), 
Rhunchospirina bouchardi (Davidson), Atrypa reticularis (Lin- 
naeus), « Spirifer » deltidialis Hedström, Delthyris elevata (Dal- 
man), and Cliftonia (Plectotreta) cf. lindstrómi Ulrich & Cooper. 
Thickness of the Bara oolite at least 3.5 m. Forms the basal 
portion of the Halla limestone in the eastern part of central 
Gotland : district of Bara ódekyrka in the parish of Hórsne with 
Bara (type locality, quarry at the base of Barabacke) and scatte- 
red localities in the parishes of Vallstena, Gothem, and Boge. 

Literature : MUNTHE (H.), Hepe (J.E.) & LuNpavisr (G.) 
(1928). 

(J.E. HEDE). 


EE ENEE Cretaceous 


The only occurrence of assumedly Barremian age was des- 
cribed by Brorzen (1945 and 1950) from the deep borings at 
Hollviken in SW Scania, 30 km south of Malmo and occurring 
at a depth of 1250-1300 metres. 


Stratigraphy : The supposed Barremian has a thickness of 
between 8 and 25 m. The upper part of the stage is similarly 
developed in the two borings at Hollviken; the lower part is 
represented only in Hollviken II. 
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(Barremian, continued) 


Aptian black shale 


Dark green glauconitic rock 
Arenaceous shale and yellow sandstone, partly 
with ironstone concretions and clay bands 


M We c ces Ius TÉ r ote OC Oe S 
Hollviken I : Hollviken II : 5 
glauconitic sandstone shale with ironstone B 
black shale concretions d 
conglomerate (with Hybodus) 

red shale 

black shale 


Wealden shales and sandstone 


In the conglomerate of Höllviken I were found scales and 
teeth of Hybodus basanus Egert and Hybodus parvidens Wood- 
ward. Single teeth and bone fragments of fish were noted from 
the entire series. Further there occur stone casts of gastropoda 
and ostracoda of undeterminable species. 

Bibliography see Cretaceous. 

(F. BROTZEN & M. BEYER). 


BEDS WITH STEGOCEPHALIANS, FISHES AND LAMELLI- 
BRANCHI ASS Ae Triassic 


BROTZEN (1950). 
See: RHAETIC. 


BELEMNITELLA MUCRONATA ZONE ........ Cretaceous 
Mosere (1882). 
See: MAASTRICHTIAN, CAMPANIAN. 


BEYRICHIA LIMESTONE 
LINNARSSON (1868). 
See: LUDIBUNDUS LIMESTONE. 


BEYRICHIA (POLYPHYMA) ANGELINI BED ... Cambrian 
LINNARSSON (1875). 


Alum shale with stinkstone, said to be intercalated between 
the zones with Olenus and Parabolina spinulosa in Närke, at 
Andrarum in Scania, and probably also at Hunneberg in Väs- 
tergótland. In 1876 LINNARSSON recorded the same bed from S. 
Öland, but it was here stated to occur beneath the zone with 
Olenus gibbosus. This bifold appearance of the zone characteri- 
zed by Beyrichia angelini - by Natuorst (1884), supposed to 
be due to a clerical error - was mentioned also by HEpsTRöM and 
WIMAN (1906), and was by MoBErG (1911), taken as a criterion 
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that the form was unfit as a leading fossil. WESTERGäRD (1922), 
included the upper bed partly in the Olenus zone and partly 
in the Parabolina spinulosa zone, while the lower bed, corres- 
ponding to « Zone of Leperditia sp. ». TULLBERG (1882), was in- 
cluded partly in the Agnostus pisiformis zone and partly in the 
Olenus zone. It has, however, afterwards been proved that 
LINNARSSON, under the name of Beyrichia angelini Barr. included 
forms - belonging to the genus Polyphyma Groom, 1902 - which, 
though closely related, seem to be specifically distinct. After re- 
examination of the form described by LINNARSSON (1875), from 
Tomta in Närke and probably representing the same, to which 
BARRANDE (1872) gave the name Beyrichia angelini (Angelin’s ori- 
ginal has get lost), WESTERGåRD (1947), selected this form - under 
the name Polyphyma angelini (BARRANDE 1872) - as one of the 
index fossils of the uppermost subzone of the Olenus zone as it 
has a wider geographical distribution than the associated species 
Olenus scanicus (Scania only) and O. rotundatus (Southern Öland 
and Hunneberg in Västergötland). 


See : Olenid shale. 


Literature : LINNARSSON (G.) (1875); LINNARSSON (G.) (1876, 
1877); TULLBERG (GA) (1882); Hepström (H.) & Wman (C.) 
(1906); WESTERGäRD (A.H.) (1947). 

(G. BEXELL). 


BILLINGEN GROUP (Stage) ................... Ordovician 
TJERNVIK (1956). 


Includes the two zones of the Upper Planilimbata limestone 
and the corresponding graptolite zones of Phyllograptus densus 
and of P. angustifolius elongatus. 


See: Planilimbata limestone. 
(T. TsERNVIK). 


BINGERZ LIMESTONE EE Silurian 
VAN HOEPEN (1910). 


A subdivision of the Upper Visby group (B) of van HoEPEN 
1910. Consists of « beds, a few decimeters in thickness, of a 
highly argillaceous, dark grey limestone, which is rather hard, 
and contains an abundance of Girvanella problematica Nich. & 
Eth. » [partly = « Spongiostroma » holmi Rothpletz]. In places 
« the rock is thin-bedded, argillaceous, yellowish-grey, very rich 
in Girvanellas, and, at the top, very rich in small Leperditias ». 
To the Binger limestone is also, inter alia, referred a « light 
brown, coarse-grained, crystalline limestone extremely rich in 
fossils, among which Strophomenas, Beyrichias, Rhynchonellas, 
and trilobites play the greatest róle», occurring near Ar in 
the parish of Fleringe. Thickness 2 to 3 m. Named for exposures 
near Bingerskvarn, to the E of Visby. Underlain by Korpklint 
limestone and overlain by Skrubbs limestone. — Northern Got- 


40 
(Binger Limestone, continued) 


land. — Part of the sediments referred to Binger limestone is by 
Herpe (1921), included in Högklint limestone (Högklint group, 
1942), and part in Tofta limestone. 


Literature : van HoEPEN (E.C.N.) (1910). 
(J.E. HEDE). 


BINODOSUSSZONE rer ee REIT el Cretaceous 
Hace (1930). 
(Layers with Scaphites binodosus, Lundgren 1880). 
See: SANTONIAN. 


BIRKENZONE [« Bjórkzonen »] ................... Quartär 
Siehe: QUARTÄR. 


BJARNUM CONGLOMERATE ................. Cretaceous 
TROEDSSON (1921). 
See: MAASTRICHTIAN. 


BJIERME NAPPE oc ste acc EE Caledonian 


ASKLUND (B.) (1938) (S. G. U., Ser. C, n° 417) and THORSLUND 
(P.) (1940) (S. G. U., Ser. C, n? 436). 


A sedimentary sequence of Cambrian and Ordovician beds, 
overlying the Skute Nappe in the eastern part of the Lake 
Storsjön area of Jämtland. 

(O. KurrriNG). 


BJERSJÖLAGÄRD LIMESTONE AND SHALE .... Silurian 
TULLBERG (1882). 


The oldest of the divisions into which TuLLBERG in 1882 di- 
vided the « Bjersjölagärd-Öved formation ». A series of strata 
in which « bluish-grey, loose shales, deficient in fossils, predom- 
inate at the bottom; the middle layers consist of bands of 
limestone, interbedded with shale; at the top shale occurs ». 
Thickness estimated at 130 m. According to TULLBERG, underlain 
by Cardiola shale and overlain by Kärrstorp sandstones. The de- 
posits included in Bjersjölagärd limestone and shale are by 
Eicustapt, 1888, referred to divisions 1-3 (of ErcHstäpt) and by 
GRONWALL, 1897, to division 1 (of GRÖNWALL). 
series. 

See: OVED-RAMSÁSA GROUP. 

(J.E. HEDE). 


BJERSJÖLAGÄRD-ÖVED FORMATION 
TULLBERG (1882). 
See: Öved-Ramsäsa group. 


eR ESI ne Silurian 
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« BJÖRKZONEN » [Birkenzonel. 
Siehe : QUARTÄR. 


BIUVZSEFLOBAY cg e e Ale. Triassic 


NarHonsT (1880) = zone with Camptopteris spiralis. 
See: RHAETIC. 


BLACK TRETASPIS SHALE .................. Ordovician 


WESTERGåRD (1943) (Black Trinucleus shale LINNARSSON, 
1871). 


A formation of dark shales between the Slandrom limestone 
(or when the latter is missing, the Dicranograptus clingani shale) 
and the Middle Tretaspis limestone or Green Tretaspis shale in 
Västergötland, Östergötland, Siljan district, and Jämtland. This 
shale can be considered as a horizontal extension of a part of 
the Pleurograptus linearis zone of the Dicellograptus shale 
(THORSLUND 1935, pp. 47-48). As hitherto defined it is a pure 
rock unit. Type locality : Fjäcka, Siljan district. Thickness : 
Siljan distriet (Fjäcka) 5,80 m, Västergötland (Kinnekulle) 6,45 m, 
Jämtland (Skute nappe) about 6-10 m. This formation was first 
distinguished by LINNARSSON (1871) as the beds lettered e and 
called Black Trinucleus shale in the sections of the Siljan 
district. Usually a mixed fauna prevails, containing both grap- 
tolites and other groups (trilobites, ostracodes, brachiopods, etc.). 
Amongst others the following fossils have been recorded from 
the Siljan district : Tretaspis seticornis (His.), Flexicalymene tri- 
nucleina (Tornq.), e Acidaspis » dalecarlica Tórnq., Remopleu- 
rides angustatus Törng., Triarthrus pygmaeus Törng., « Proetus » 
papyraceus Torng., Raphiophorus setirostris Ang., Dicellograptus 
morrisi Hopk., Climacograptus minimus (Carr.), C. styloideus 
Lapw., Diplograptus pristis (His.), Resserella argentea (His.), 
Actinomena arachnoidea (Lindstr., Hisingerella mitens (His.), 
From Kinnekulle, Västergötland, the following species have been 
encountered (HENNINGSMOEN, 1948) : Dicellograptus johnstrupi 
Hadding, Orthograptus cf. truncatus Lapw., O. truncatus var. pau- 
peratus Elles & Wood, O. quadrimucronatus (J. Hall), Climaco- 
graptus cf. minimus (Carr), C. styloideus Lapw., Leptograptus 
flaccidus macer Elles & Wood, Tretaspis seticornis (His.), Phillip- 
sinella cf. parabola (Barr.), Hisingerella nitens (His.), Uhakiella 
linnarssoni (Henningsm.), Laccoprimitia ? nigra Henningsm., Pa- 
rabolbina ? vestrogothica (Henningsm.), Kinnekullea thorslundi 
Henningsm., K. waerni Henningsm. 

See also: Upper Ordovician and Pleurograptus linearis 
zone. 


Literature: LINNARSSON (J.G.O.) (1871); Törnuist (S.L.) 
(1874); Torneuist (S.L.) (1883); Tornaquist (S.L.) (1884); THORS- 
LUND (P.) (1935); THORSLUND (P.) (1940); WEsTERGâRD (A.H.) 
(1943) ; HENNINGSMOEN (G.) (1948); Jaanusson (V.) & MARTNA (J.) 


(1948). (V. JAANUSSON). 
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BLACK TRINUCLEUS-SHALE Sr zu een 28088 Ordovician 


LINNARSSON (1871). 
See: BLACK TRETASPIS SHALE. 


BLAIK-NAPPE: 255 un den ae Caledonian 


O. KuLLInG (1940) (G. F. F., Bd 62, pp. 199-204) used this 
term for the wast areas of mainly quartzitic rocks, overthrust 
on the Cambro-Silurian of eastern facies in the eastern marginal 
zone of the Caledonides of southern Lapland and subjacent to 
the Stalon Nappe. The sequence of strata inclued in the B. Nappe 
is from below : Archean granite, the Sparagmite Series, the 
Tillite Series, the Ström quartzite Series, and black shales of 
probably Cambrian age, but without fossils. 

O. Kuruing (1942) (S.G.U., Ser. C, n? 445) gave a detailed 
description of the rocks and the tectonics of the nappe in Väster- 
botten. Between the Sparagmite Series and the Tillite Series a 
Dolomite Series was distinguished. In some distritcs black shale 
and fine, sandy sediments are observed in about the same strati- 
graphical position as the dolomites. See also O. KULLInG (1955) 
(S. G. U., Ser. Ca, n? 37), where a description of the Blaik Nappe 
is given. 

Distribution : The Blaik Nappe and its southern continuation, 
the Vemdal quartzite Nappe, occupy wide areas in the eastern 
marginal zone of the Caledonides of Sweden. (See e. g. the geo- 
logical and tectonic maps of the Swedish Caledonides compiled by 
O. KULLING in G. LUNDQVIST: De svenska fjällens natur, 1944, 
2nd ed. 1948). 


See: Vemdal Nappe, Olden Nappe. 
(O. KULLING). 


BUALERA"[Biauion] |. oc i), SCC "Mee Quartär 
Siehe : GELBTON. 


BLAUTONALB dleral, narsi 4.400. e Quartär 
Siehe: GELBTON. 


BODA;LIMESTONE:9.50 oo coo mpm Ordovician 


THORSLUND (1935) (Upper Leptaena limestone WARBURG 
(1925); Kallholn limestone Troedsson (1928); younger reef lime- 
stone THORSLUND (1932). 


Lenses of the Leptaena reef limestone formed in the 
upper part of the Upper Ordovician. The formation of the 
reef limestone seems, at some places at least to be initiated 
already in the Red Tretaspis formation (possibly even slightly 
earlier), and its largest horizontal extension is evidently con- 
temporaneous with the Dalmanitina beds. The upper limit of the 
Boda limestone against the Rastrites shale is sharp and usually 
marked by a hiatus comprising several Llandoverian graptolite zo- 
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nes. Maximal thickness 100 m or even more. In Sweden the occur- 
rence of the Boda limestone is restricted to the Siljan district, but 
similar limestones of the same age are known from England 
(Keisley limestone), Ireland (Kildare limestone), and western 
Estonia (Huitberg, Nyby). As a separate stratigraphic division 
this limestone was first distinguished by WARBURG (1925) and 
called the Upper Leptaena limestone. Later it was renamed 
Kallholn limestone by TROEDSSON (1928, p. 179). As the latter 
name had already been used by Törnguıst (1874) for another 
stratigraphic division THORSLUND (1935, p. 39) proposed the name 
Boda limestone. THORSLUND (1935) divided the Boda limestone 
into a lower subdivision (= Lower Boda limestone) corresponding 
mainly to the Red Tretaspis shale and to the Staurocephalus 
beds, and an upper subdivision (= Upper Boda limestone) depo- 
sited contemporaneously with the Dalmanitina beds. These sub- 
divisions are separated according to him by a stratigraphic break. 
Following Horm (1901), and Trorpsson and Roswarr (1926) the 
Dalmanitina beds as well as the Upper Boda limestone were in- 
cluded into Silurian by most subsequent writers. According to the 
present stratigraphic evidence the above beds should, however, 
be considered as topmost Ordovician (see also Ordovician). 

The fauna of the Boda limestone is very rich, but only some 
groups (trilobites, lamellibranchs, pelmatozoans) have so far been 
described in any detail. The reef facies includes inter alia the 
following fossils: Stygina angustifrons Warburg, Illaenus roeme- 
ri Volb., I. dalecarlicus Warburg, Stenopareia linnarssoni (Holm), 
S. ava (Holm), S. oviformis (Warb.), Bumastus nudus Ang. 
Eobronteus laticauda (Wahlenb.), Holotrachelus punctillosus 
(Törng.), Pharostoma obtusa (McCoy), Isbergia planifrons Warb., 
Toernquistia nicholsoni (Reed), « Harpes» costatus Ang., « H.» 
wegelini Ang., Ityophorus undulatus Warb., Trochurus toern- 
quisti Gürich, Dicranogmus aequalis (Torng.), Lichas laciniatus 
(Wahlenb.), L. affinis Ang., Platylichas cicatriosus (Loven), P. 
angulatus Warb., Dicranopeltis polytomus (Ang.), Amphilichas 
lineatus (Ang.), A. dalecarlicus (Ang.), A. wahlenbergi Warb., 
A. latifrons Warb., Isocolus sjoegreni Ang., Encrinurus striatus 
Ang. Cheirurus clasoni Tórnq., Pseudosphaerexochus conformis 
(Ang.), Pompeckia wegelini (Ang.), Sphaerexochus calvus Mc- 
Coy, Sphaerocoryphe punctata Ang. Deiphon angelini Warb., 
Oepikella frequems (Steusl.), Holorhynchus giganteus Kiaer, 
Sowerbyella schmidti (Tórnq.), S. n. sp., Actinomena luna Lindstr., 
Meristella ? terebratulina (Wahlenb.), Discoceras antiquissimus 
Eichw., Ambonychinia undulata Isb., A. corrugata (Lindstr.,), A. 
elegans Isb., Amphicoelia transplicata Isb., Ectenocardiomorpha 
volvens Isb., Dipleurodonta pulchella Isb., Goniophorina volvens 
Isb, Cosmogoniophorina carinata Isb., Ptychopterinia sinuosa 
Isb., Cyrtodonta suecica Isb., C. dalecarlica Isb., Heikea selecta 
Isb., H. preciosa Isb., H. nux (Lindstr.), H. globosa Isb., H. plana 
Isb., Ctenodonta dalecarlica Isb. Mainly or exclusively in the 
surrounding facies have been found: Dalmanitina mucronata 
(Brongn.), Plectatrypa n. sp., Nicolella cf. oswaldi (Buch), « Or- 
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this » cf. lyckholmiensis Wys., Glyptorthis n. sp., Ptychopleurella 
n. sp, Proheliolithes dubius (Fr. Schm.), Sarcinula cf. organum 
(L.), Halysites sp., Favosites sp., Heliocrinites stellatus Regnell, 
H. ‘variabilis Regnéll, Eucystis raripunctata Ang., E. angelini 
Regnéll, E. acuminata Regnéll, Tormoblastus bodae Jaekel, Cya- 
thotheca suecica Jaekel, Cornucrinus longicornis Regnéll, C. cf. 
mirus Regnéll. 
See also: Leptaena limestone. 


Literature : Horm (G.) (1901); Warsure (E.) (1925); TROEDS- 
son (G.T.) & RoswarL (G.) (1926); TmorpssoN (G.T.) (1929); 
THORSLUND (P.) (1932); IsBErRG (O.) (1934); THORSLUND (P.) (1935); 
THORSLUND (P.) (1936); REGNELL (G.) (1945); REGNELL (1948). 


(V. JAANUSSON). 


BODEIZONEE£«--«. VERE IS sq ei E Cretaceous 
BnorzEN (1945). 
See: APTIAN. 

BOHUSIGHANILTEY. A: ware. ea: Pre-Cambrian 


See: BOHUS-KARLSHAMN GRANITE GROUP. 


BOHUS-KARLSHAMN GRANITE GROUP .. Pre-Cambrian 


The late Karelian, or Late Dalslandian, granites and asso- 
ciated pegmatites of Southern Sweden. The Bohus granite com- 
prises red, red grey, and grey, most frequently fine - to fine me- 
dium - grained, acid granites, whereas the Karlshamn granite 
displays a grey red, coarse, porphyritic, intermediate to acid 
rock. The Karlshamn granite is associated with a red or grey, 
fine-grained, acid granite known as Spinkamäla granite. 

The Bohus granite is concentrated to Northern Bohuslän 
Dalsland and Värmland, Western Sweden, the Karlshamn and 
Spinkamäla granites to Blekinge and Skäne (Scania) Southern- 
most Sweden. 

Compare Dalslandian and Karelian. 


Selected bibliography: Norın (R.) (1936); ASKLUND (B.) 
(1947); Larsson (W.) (1947); MAGNUSSON (N.H.) (1949) ; MAGNUSSON 
(N.H.) (1957). 

(P.H. LUNDEGåRDH). 


BOLLNAS-ABLAGERUNGEN .................... Quartär 
ERIKSSON (1912), HALDEN (1915). 


Eine Lagenfolge von Sand, blauem Ton und Humus mit 
Holzresten sowie eine diatomeenreiche Gyttja, die unter einer 
Moräne vorkommen; der Fund wurde gemacht bei einer Brun- 
nengrabung ca. 1 km WSW Bollnäs, Hälsingland, ca. 9 müM. 
Mit Hilfe des Fossilien-Materials unterscheidet Harpen (1915) 
folgende Lagenfolge : 
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Eiszeitbildung : 6 m Moräne; 

o Zone mit arktischer Flora: fehlt, wahrscheinlich wegero- 
iert; 

Zone mit subarktischer Flora: Zone A (ev.); 

« e temperierter Flora: Zone B - C; 
e e subarktischer Flora: Zone D; Diskordanz; 
« e arktischer Flora: Zone E (ev.). 

Darunter liegende Eiszeitbildung: Kies bis zu unbekannter 
Tiefe. 

Für die Datierung kommt Folgendes in Frage: es kann nicht 
angenommen werden, dass die obere Moràne ihre Lage durch 
Rutsch eingenommen hat; unter den Fossilienresten wird Fichte 
angetroffen — das Verhältnis Fichtenpollen : Kiefernpollen kann 
grösser sein als 4: 1 — und in einem Gyttjastückchen wurden 
Salz- und Brackwasserdiatomeen angetroffen. Da die Höhe ü. M. 
etwa 90 m ist und Fichtenpollen enthaltende Brackwasserlagen 
in diesen Gegenden nicht oberhalb 30 m vorkommen, ist es 
ausgeschlossen, dass die Lagen postglazial sind. Schwerwiegende 
Gründe sprechen also für HarpENS Ansicht, dass sie interglazial 
sind. 


Literature : ERIKSSON (B.) (HALDEN) (1912); HALDEN (B.) 
(1915). 


(G. LUNDQVIST). 


BOREALE PERIODE. 
Siehe: QUARTAR. 


BOSERUPFBASAL BEDS 3... EE een Liassic 
TROEDSSON (1951). 
See: LIASSIC. 


BOSERUPIBEDS.. vetement das avete S e Liassic 


TROEDSSON (1951) = Lower Helsingborg stage. 
See: LIASSIC. 


BOSERUP CICLE EE EE Liassic 
'TROEDSSON (1951). 
See: LIASSIC. 


BOSTRYCHOCERAS POLYPLOCUM ZONE .... Cretaceous 


Haae (1930). 
See: CAMPANIAN. 


BOTHNLANGRR EIG ee es ee EE Pre-Cambrian 


Introduced by J.J. SEDERHOLM in 1893; when he descri- 
bed the Archean rocks of Southern Finland. According to SEDER- 
HOLM, the basic volcanics of the Tammela, Tampere (Tammerfors), 
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(Bothnian, continued) 


Pellinge and Enklinge areas as well as the sedimentary slates 
and schists of Tampere, Suodenniemi, Lavia, Enklinge, etc... 
should be classed as Bothnian. SEDERHOLM thought that the oldest 
Archean granites (compare Svionian) were older than the Both- 
nian rocks. Later investigations have, however, shown the 
incorrectness of this presumption. According to A. SIMONEN 
(1953), Bothnian should comprise all supracrustal rocks between 
the leptite-hälleflint series (compare Leptite system) and the 
oldest Archean granites, whereas H. VÄyrynen (1954) divides 
these supracrustal rocks into two series, viz. Bothnian (younger) 
and Fennonian (older). 

Owing to the growing inexactness of the term Bothnian, it 
has been avoided in Swedish petrological literature. A number 
of more or less local terms have been introduced instead of it, 
viz. Grythytte series, Härnö series, Larsbo series, and Mälar 
series. (Compare these words.) During the last years, the term 
has often been uesd in petrological discussions, however. P.H. LuN- 
DEGÄRDH (1957) has thus recently made an attempt to include most 
rocks to the west of the central part of the Gulf of Bothnia in a 
Bothnian cycle. 


Literature : SEDERHOLM (J.J.) (1893); SEDERHOLM (J.J.) (1897, 
1899); SEDERHOLM (J.J.) (1932); Macnusson (N.H.) (1949); Smo- 
NEN (A.) (1953); VÄYRYNEN (H.) (1954); LuNpEcànpu (P.H.) (1956) ; 
LUNDEGARDH (P.H.) (1957). 

(P.H. LuNDEGÀRDH). 


« BOTTOM-STRATUM WITH STROMATOPORAN LIME- 
STONE AND SPONGIOSTROMA-LAYERS » (IVa) (« Wes 
torn facies sheas EE EEE Silurian 


HepsTRöM (1910). 


Consists of « more or less marly limestone layers, remarka- 
ble for their abundance of Spongiostroma holmi Rothp., and 
Leperditia phaseolus His., besides which there occur, in more 
exceptional instances, small Ostracoda (Beyrichia sp.) and small 
Gastropoda (Holopea sp.) in the marly seams. Certain layers are 
rich in Stromatoporae and form Stromatoporan limestone. » In 
places the basal portion is developed as «a greyish-green, thin 
marly and gravelly, water-worn layer, containing, amongst other 
things, worn Gastropoda of the genera Trochus, Pleurotomaria, 
Horiostoma, etc. ». Thickness at « Hallbro slott » (« Hallbro Castle 
Hill »), in the parish of Vàsterhejde, is estimated to be 4 to 5 m. 
— Northern Gotland — Constitutes the lower part of « horizon 
IV» (see Upper Gothlandian of Hepström), which e horizon » 
in the Visby district, according to HxpsTROM, is separated from 
the underlying Upper cliff-level by a « discordance ». See also 
« Middle Gothlandian » of HEDSTRöM. 


Literature : Hepstrom (H.) (1910). 
(J. E. HEDE). 
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BOVENSTE VISBY-GROEP (8) ........ 0.2... Silurian 
VAN HoEPEN (1910). 
See: UPPER VISBY GROUP. 
BHACHIOPODZSHALESs-*-3.-9.25 aan 107 Ordovician 


LINNARSSON (1868) (Regio Harparum ANGELIN, 1854). 


Originally denoting a group of beds of varying lithological 
composition lying in Västergötland between typical Trinucleus 
(= Tretaspis) shales and Silurian graptolite shales. Type locality 
Alleberg. Later the name was used for strata with a correspon- 
ding stratigraphical position in other provinces: Scania, Öster- 
gótland, Dalarne (the Siljan district), and Jämtland. 

LiNNARSSON, (1869), proposed a subdivision of the Brachiopod 
shale into two parts, the Brachiopod shale proper above and the 
Staurocephalus shale (q. v.) below. Most later authors have 
referred the Staurocephalus shale to the Tretaspis beds, and 
restricted the term to the Brachiopod shale s. str. TROEDSSON 
(1920 and 1921) substituted the Brachiopod shale s. str. for 
Dalmamites shale. Most authors have regarded the Brachiopod 
shale s. str. as topmost Ordovician. Horm (1901), however, argued 
that it should constitute the basal Silurian, and he was followed 
by some subsequent writers. See Staurocephalus shale, and Dal- 
manitina beds. The term Brachiopod shale is out of use. 


Literature : LINNARSON (G.) (1868); LINNARSSON (G.) (1869); 
Wiman (C.) (1893); Wiman (C.) (1897); Horm (G.) & Munte (H.) 
(1901); Mosere (J.C.) (1911); TRoEDsson (G.) (1918); TROEDSSON 
(G.) (1920); TROEDSSON (G.) (1921); THORSLUND (P.) (1935); 
THORSLUND (P.) (1943). 

(P. THORSLUND). 


BRACHIOPOD SHALE GROUP ................ Ordovician 


Hennıc, (1904). A unit comprising the zones of the Brachio- 
pod shale in Scania. 


Literature : TóRNEBOHM (A.E.) and HeNN1a (A.) (1904). 
(P. THORSLUND). 


« BRANDBERGA BOULDERS» .................... Liassic 
See: LIASSIC. 
BRÄNNA CONGLOMERATE .................. Caledonian 


O. Kutuine (1933). (G. F. F., Bd. 55, pp. 167-422). A polymict 
conglomerate in the Bränna peninsula of Lake Björkvattnet in 
the central part of the western Cambro-Silurian of Vasterbotten 
County. The conglomerate belongs to the Gillik series (q. v.) and 
is bounded above by the Vojtja quartzite; below by green schists. 


(O. KULLING). 
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BROKEN (SLATE, QUARTZITE) SERIES ...... Caledonian 


O. KurLING (1925). (G. F. F., Bd. 47, pp. 367-375). Black 
slates with graptolites of Middle Llandovery age at Lake Broken 
in the central part of the Cambro-Silurian of the Vásterbotten 
Mountains. 


O. Kurrıng (1933). (G. F. F., Bd. 55, pp. 167-422) described 
the B. slate and its fauna; the underlying calcareous quartzite, 
was called the B. quartzite, and the associated coarse slates, 
graywakes and quartzites, the B. Series. Above: the Lövfjäll 
(phyllite) Series, below : the Slätdal (limestone) Series. 

O. KULLING (1947) (G. F. F., Bd. 69, pp. 475-48) held forth, that 
a sequence of black slates, calcareous slates with Halysites and 
quartzites occurring in the district to the east of Lake Vastenjaure 
in the Norrbotten mountains are probably equal in age to the 
Broken series. No fossils of guiding value were howewer found in 
the last mentioned area, and the age of the beds is still in 


question. 
(©. Kuruing). 


BROJILIMESTONE kicn (te Ee tee EE Silurian 
VAN HOEPEN (1910). 


A subdivision of the Upper Visby group (8) of VAN HOEPEN. 
Consists chiefly of « a crystalline limestone, at the bottom white 
but, higher, with scattered, small spots, which, upward, become 
more and more numerous and finally give to the rock a reddish 
colour. These spots are caused by very small, reddish and round 
fragments of crinoids ». In places, the uppermost portion of the 
Bro limestone consists of « a dark red, dense, hard, and distinctly 
stratified limestone ». According to vaN HoEPEN, the white beds 
of the Bro limestone (at the top this part of the limestone is 
«finely oolitic ») contain Megalomus gotlandicus Ang. in great 
abundance, and this species is found in the uppermost beds of the 
formation (in the reddish, crystalline limestone) too. In close 
connection with the last-mentioned beds, there occur beds very 
rich in cephalopods (species of Cyrtoceras, Gomphoceras, Ophi- 
dioceras, etc.). Thickness about 8 m. Name derived from expo- 
sures in the parish of Bro. Underlain by Skrubbs limestone and 
overlain by Stor Vede limestone. — Northern Gotland. — The 
deposits referred to Bro limestone are by Herpe, (1921), included 
in Slite group. 

Literature : van Horren (E.C.N.) (1910). 

(J.E. HEDE). 


« BROWNISH-YELLOW LAYERS » (V) (« Western facies ») 
Heoström (1910). Silurian 
« A uniform, oolitic limestone-complex deficient in fossils, 


to which has been applied the field term « brownish-yellow 
layers » (brungula lagren), on account of their appearance and 
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weathering. At some levels within the same there appear at 
several places Stromatoporan limestones, often in connection 
with brown, bituminous limestones that give off an evil smell 
when struck.» Thickness at « Hallbro slott» (« Hallbro Castle 
Hill»), in the parish of Västerhejde, about 12 m. Underlain by 
strata belonging to subdivision IV b (« Ostracodan limestone, 
etc. ») of HEpsTrROM and overlain by Leperditia shales. 

See also: « Middle Gothlandian » of Hepstrém. — Northern 
Gotland. 


Literature : Hepstrom (H.) (1910). 
(J. E. HEDE). 


BRYOGRAPTUS KJERULFI (and Clonograptus tenellus with 
Nam) ZONE 5-5 LIE get IE ei Ordovician 
MOBERG & SEGERBERG (1906). Synonymous with the two upper- 

most subzones or zones of the Dictyonema shale. 


See: Dictyonema shale. 
(T. TsERNVIK). 


BRYOZOAN LIMESTONE ................ eese Cretaceous 
JOHNSTRUP (1866). 
See: DANIAN. 

BRYOZOAN LIMESTONE S ee. Ordovician 


TónNquisr (1883). 
See: MACROURUS LIMESTONE. 


BUMASTUS LIMESTONE [« Bumastuskalk »] ..... Silurian 
TónNquisT (1886). 


A grey, somewhat arenaceous limestone, which is said to 
have yielded, among other species, Cyrtia exporrecta (Wahlen- 
berg), Bumastus barriensis Murchison, Encrinurus punctatus 
(Wahlenberg), and Phacops quadrilineata Angelin. — Delecarlia : 
Nederberga in the parish of Orsa. — The limestone here in question, 
which by von SCHMALENSEE in 1884 was referred to the « Cement 
limestone » (of the Upper Graptolite shales) and in 1892 to the 
e Retiolites series », was by TorNaquist (1886), regarded as repre- 
senting a distinct formation, and to be, in all probability, younger 
than the « Cement limestone » at Styggforsen in the parish of 
Boda (Retiolites shale), and older than the « Grindsandstone » 
at Nederberga in the parish of Orsa (Orsa sandstone). By MOBERG 
(1911), the Bumastus limestone was correlated with the shale 
occurring immediately below the « Grindsandstone », a little 
way below the waterfall at Styggforsen, and — in consequence of 
VON SCHMALENSEE's statement, 1892, that Monograptus scanicus 
Tullberg had been found in this shale — it was referred, although 
with hesitation, to the Colonus (beds) shale. In all probability, 
however, VON SCHMALENSEE’S above-mentioned statement is foun- 
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(Bumastus Limestone [« Bumastuskalk »], continued) 


ded on an erroneous determination, and the shale in question 
should be referred to the Retiolites shale. Most likely, the Bumas- 
tus limestone, too, is to be included in the Retiolites shale. 


Literature : SCHMALENSEE (G.C. v.) (1884); Tornaquist (S.L.) 
(1886); ScHMALENSEE (G.C. v.) (1892); MoBErG (J.C.) (1911). 
(J. E. HEDE). 


BUNTER ebbe eese a iu c Triassic 


Bunter was found only in the deep boring Höllviken II in 
south-western Scania, which was described by BROTZEN (1950), 
and correlated with the Upper Buntsandstein of Germany. This 
correlation was based upon the stratigraphical position of the 
red sandstone beds below the gray ones, assumedly Muschelkalk 
respectively Lower Keuper. 

At Höllviken the Bunter dips about 309, and the following 
succession of strata was observed: 


Muschelkalk resp. Lower Keuper. 


Passage Beds Red and green shales with single sandstone 


(21 m.) intercalations. 
Bunter Red and green sandstones of varying size. 
(33 m.) 


— bottom of the bore-hole at 1924 metres 
(F. BROTZER and M. BEYER). 


BURGSVIK OOLITE [«Oolite of Bursvik »] ...... Silurian 
MURCHISON (1847). 
See: BURGSVIK SANDSTONE AND OOLITE. 


BURGSVIK SANDSTONE AND OOLITE ......... Silurian 


Hepe (1921). (Burgsvik stage Happine (1941); Burgsvik group 
SPJELDNAES (1950). 


A series of strata, the bulk of which consists of light grey 
(yellowish or brownish-grey when weathered), rather loose, fine- 
grained, often more or less calcareous sandstone, in beds varying 
from a couple of centimetres to about 1.5 m in thickness. Someti- 
mes the calcareous matter is enriched in form of hard nodules and 
lenses. Sporadically, concretions of pyrite are also found. At diffe- 
rent horizons the sandstone is highly argillaceous and often shaly. 
In places the sandstone is rich in small clay-flakes. Here and there 
bands of bluish-grey clay-stone are interbedded. [Gotland sand- 
stone; Burgsvik sandstone (Sandstone of Bursvik) MURCHISON 
1847; « Sandsten växellagrande med lera (eller märgel) » Mun- 
THE (1907); « Sandstone with clay > MuNTHE (1910). The sand- 
stone (and clay-stone) is, in places, overlain by oolite and solely 
by this rock, but most often there is an interbedding of sandsto- 
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ne, clay-stone, oolitic sandstone and oolite, in the uppermost part 
of the series of strata now in question. The oolite [Burgsvik 
oolite (Oolite of Bursvik) MurcHison (1847)] is light grey or 
slightly bluish-grey to brownish-yellow and calcareous, with 
« spherules » having, generally, a diameter of from one to two 
millimetres. Locally the rock is conglomeratic. In the north- 
easternmost part of its area the oolite is, in places, replaced by 
biohermal limestone. The uppermost part of the Burgsvik sand- 
stone and oolite is highly fossiliferous, while the lowest part 
is rather poor in fossils, and the interjacent portion, in places 
at least, almost devoid of such remains. Among common forms 
in the uppermost part of the unit are : Ptilodictya lanceolata 
(Goldfuss), Camarotoechia mucula (J. de C. Sowerby), Rhyn- 
chospirina baylei (Davidson), « Atrypa » pusilla (Hisinger), 
Eospirifer striolatus (Lindstróm), Delthyris crispa (Linnaeus), D. 
elevata Dalman mut., Shaleria impressa (Munthe), Chonetes 
striatellus (Dalman), Grammysia triangulata (Salter), Palaeo- 
pecten danbyi (McCoy), Pteronitella retroflexa (Wahlenberg), 
Aviculopecten reticulatus (Hisinger), Cypricardites sinuatus 
(Murchison & Verneuil), « Lucina » hisingeri Murchison & Ver- 
neuil, Tentaculites scalaris Schlotheim, Beyrichia (Neobeyrichia) 
cf. buchiana (Jones), Bythocypris siliqua (Jones), Proetus signatus 
Lindström, Homalonotus (Homalonotus) knighti König. Maximum 
thickness approximately 50 m. Thins towards the NE. Underlain 
by Eke group and overlain by Hamra limestone. — Southern- 
most Gotland : a narrow belt along the western coast of the 
parishes of Sundre, Vamlingbo, Öja (type locality Burgsvik), and 
Fide; parish of Grötlingbo; district of Ronehamn in the parish of 
Rone; Burgen in the parishes of Burs and När; Närsholm in the 
parish of När. — The Burgsvik sandstone and oolite are to þe 
correlated with the lower part of the Öved-Ramsåsa group in 
Scania. According to Hepe 1921, SävE-SÖDERBERGH 1941, and 
SPJELDNAES 1950, they are Upper Ludlovian in age. 


Literature : MURCHISON (R.I.) (1847); MuntHE (H.) (1907); 
van Horren (E.C.N.) (1910); Munte (H.) (1910); Hepe (J.E.) 
(1921); Munte (H.) (1921); MuNnTHE (H.), HEDE (J.E.) & von Post 
(L.) (1925); Happine (A.) (1929; SävE-SÖDERBERGH (G.) (1941); 
Happing (A.) (1941); SPJELNAES (N.) (1950). 

(J. E. HEDE). 


BOSE LIMESTONE. e Ee e INST Silurian 
VAN HOEPEN (1910). 


A subdivision of the Klinte limestone of van Horren 1910. 
Consists of «a stromaliet, composed chiefly of stromatopo- 
roids and corals ». According to van HoEPEN, also containing 
Pentamerus knighti Sow. [Conchidium biloculare (Hisinger) ?], 
etc. Thickness about 10 m. Named for exposures in the parish of 
Buttle. Underlain by Gurpe limestone and overlain by Sälle 
limestone. — Central Gotland. — The bulk of the deposits referred 
to Buttle limestone is by Hepe (1921), included in Klinteberg 
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limestone (Klinteberg group, 1942), and the rest of them in 
Hemse group. 


Literature : VAN HoEPEN (E.C.N.) (1910). 
(J. E. HEDE). 


C 


CALYMENE DILATATA ZONE ................ Ordovician 


TULLBERG (1882). 
See: SULARP SHALE. 


CAMBRIAN. 


In the latter decades of the nineteenth century, Swedish 
geologists (e.g. TORELL, 1867; LINNARSSON, 1869) generally in- 
cluded in the Cambrian Angelin’s Regiones I-III, Fucoidarum, 
Conocorypharum, and Olenorum or, according to modern termi- 
nology, the Holmia (« Olenellus ») beds, the Paradoxides shale, 
and the Olenid shale, even though the term Cambrian was some- 
times used in a narrower sense, comprising only Reg. Fucoida- 
rum, while the upper two units mentioned were included in the 
« Primordial Fauna » (e. g., in the reports published by the Geo- 
logical Survey in 1882-1889). According to former opinions, the 
upper limit of the Cambrian was drawn between the Ceratopyge 
stage s.s. and the Dictyonema shale. In 1875 LINNARSSON separated 
the Dictyonema shale from the rest of the Olenid shale as a zone 
of its own, still, however as a part of the Cambrian and not until 
MOBERG in 1900 had found trilobites characteristic for the Cera- 
topyge stage in the Dictyonema shale of Öland and Scania this 
shale was transferred to the Ordovician. The lower limit of the 
Cambrian is now drawn beneath the oldest fossiliferous deposits, 
and generally also beneath underlying beds which are not sepa- 
rated from the former by any break, but in this respect the opi- 
nions differ (see Hardeberga sandstone, Kalmarsund sandstone, 
Discinella holsti zone, Holmia beds). Certain non-fossiliferous 
series, e.g. the Dala (Dalecarlia) and Gävle sandstone and the 
Visingsó and Almesákra series, which earlier were included in 
the Cambrian are now without discussions referred to the pre- 
Cambrian. 

Two main types of facies can be distinguished in the Cambro- 
Silurian rocks of Sweden, the western metamorphic facies of the 
Caledonian High Mountains, and the eastern or « normal » 
facies, met with along the eastern border of the High Mountains 
and in all Paleozoic areas outside the Mountain range. Rocks 
of the former facies have so far not yielded fossils belonging 
to the Cambrian, though they to some extent certainly are of 
Cambrian age. In all Paleozoic areas belonging to the eastern 
or normal facies Cambrian sediments are developed, except in 
Central Dalecarlia. According to former opinions, held by Tör- 
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NEBOHM, HöGBoM, FRÖDIN and still in 1931 contended by TROEDSSON 
(see Ramsay), all Cambro-Silurian transgressions advanced from 
the east or south-east in over Scandinavia. As these opinions, 
however, gradually grew more difficult to bring in accordance 
with the results of more recent investigations within the Scan- 
dinavian part of the former Caledonian geosynclinal area, a new 
idea was advanced by Vocr (1924) presuming the existence of a 
land-ridge, which penetrated into Middle Sweden from south- 
west, partly separating the Lower Cambrian sea of western and 
eastern areas (and the reason why no Cambrian sediments where 
laid down in Central Dalecarlia). This idea was further developed 
by ASKLUND (1929 and 1938), who had found the Lower Cambrian 
shore-lines still recognizible in almost the whole Sweden, where 
they demonstrated a much larger NE-SW trending land-barrier, 
forming the western border of the Fenno-scandian shield and on 
a large scale hindering the westwards transgressing sea of the 
Baltic area to commingle with the eastwards directed transgres- 
sions of the Caledonian geosyncline. To the west of the barrier 
the sediments are wedging out eastwards and there are certain 
differences as to facies between the light-coloured Lower Cam- 
brian sandstones of eastern areas and the dark shaly sandstones, 
with interstratified beds of « blue-quartz » in e.g. Jämtland. 
On the whole, however, the Cambrian sediments show a regio- 
nally fairly monotonous development, lithologically as well as 
faunally. Even the Lower Cambrian deposits at Torneträsk in 
the northernmost parts of the region were by MOBERG characte- 
rized as almost identically developed as the corresponding beds 
in Scania. Parallel series of different lithological and faunal cha- 
racter can hardly be distinguished, or are at least far less conspi- 
cuous than in the Ordovician and the Silurian. This uniformity 
is especially pronounced in the Upper Cambrian which is con- 
stantly developed as alum shale with stinkstone, in places with 
interstratified conglomerates. The Middle Cambrian is somewhat 
more varying than the Upper and Lower. As regards the fauna, 
trilobites predominate, brachiopods are plentiful in a few zones, 
especially when these are developed as conglomerates, and Hyoli- 
thidae are rarely common. Burrows and trails occur abundantly 
in the Lower Cambrian sandstone in some areas, whereas true 
fossils are, as a rule, rare in this division. The Swedish Cambrian 
of normal facies is divided into the following three series in 
ascending order : (1) Holmia (« Olenellus ») beds, (2) Paradoxides 
shale and (3) Olenid shale. 


Literature: MosEeRa (J.C.) (1900); MosEna (J.C.) (1908); 
Törnguıst (S.L.) (1910); Mosere (J.C.) (1911); Voer (Th.) (1924); 
ASKLUND (B.) (1927); ASKLUND (B.) (1929); WESTERGäRD (A.H.) 
(1931); Ramsay (W.) (1931); AskruNp (B.) (1938). 


(G. BEXELL). 


CAMBRO-SILURIAN (western facies) .......... Caledonian 
The western, or geosynclinal facies differs from the eastern, 
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(Cambro-Silurian [western facies] continued) 


or normal, facies of the Swedish Cambro-Silurian as it is de- 
veloped in the southern and middle parts of Sweden and along 
the eastern border of the Caledonian Mountain range with res- 
pect to the considerably greater thickness of its deposits, the 
metamorphic character of the former and the important róle 
played by intercalated volcanic rocks. Synonyms for the Cambro- 
Silurian of western facies (TORNEBOHM, 1895) are North-western 
facies (TORNEBOHM, 1896), Fjäll (Mountain) facies (TÖRNEBOHM, 
1901, and TöRNEBOHM, 1872), Köli schists (Höcsom, 1894) and 
Koli Formation (QUENSEL, 1918). (Cf. Köli group). 


(O. KuLLING). 


CAMPANIAN'S S (e ee en UE Cretaceous 


Earlier the Cretaceous in Sweden « Santonian » was taken 
as a single unit below the Danian. Upper Cretaceous, older than 
Senonian was not distinguished before MoBERG's researches in 
1880. The Senonian was then divided into Cretaceous with Belem- 
nitella mucronata and with Actinocamax mammillatus. These two 
subdivisions were named « Mucronata-kritan » and « Mammilla- 
tus-kritan ». BRoTZEN in 1935, well aware of all difficulties inhe- 
rent in such a classification, tried to use a more international 
nomenclature, based on the terminology used in France. The 
lower part of the Mucronata chalk was correlated with the Upper 
Campanian and the Mammillatus chalk with the Lower Campa- 
nian. BROMELL (1729), LINNÉ (1751) and StoBAEUS (1752) were the 
first to describ fossil and to publish geological records from layers, 
which to day are considered as Campanian. During the following 
century the Campanian occurrences were studied by NILSSON 
(1822-1827), SCHLÜTER (1869), HEBERT, MoBERG and DE GEER. An 
exhaustive general investigation of the « Mucronata » and « Mam- 
milatuskritan » in the Kristianstad region was made by LUNDEGREN 
in 1934. The same author, 1930-1936, published very valuable 
details on the Campanian in Sweden. Since 1924, R. Hacc has 
delivered a compilation of the mollusca and brachiopoda of the 
Cretaceous in Sweden, with a complete review of the hitherto 
known fauna of the Campanian. 


Stratigraphy : The Lower Campanian is characterized by Ac- 
tinocamax mammillatus, Parapuzosia stobaei (Nilsson) and Acti- 
nocamax quadratus (Blainv.). In the Upper Campanian there 
occur only belemnites belonging to the group of Belemnitella mu- 
cronata (Schl.), Actinocamax mammilatus being absent. The group 
of Belemnitella mucronata in our occurrences of Upper Campa- 
nian are imperfectly studied. All rostrae hitherto examined, 
however, and very different to the Maastrichtian ones, and it 
seems as if the majority should belong to the group at Belemni- 
tella mucronata var. senior. In the deep-drilling of Höllviken one 
of the guide fossils of the Upper Campanian was observed: Deche- 
noceras coesfeldiensis (Schlüter) (Gdum, 1953). Generally the 
fauna of the Upper and Lower Campanian is very similar and 
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almost the same mollusca occur in both parts. But in the for- 
aminiferal fauna a typical change can be observed between the 
Upper and Lower Campanian. In the Lower Campanian, occur 
species, which were already living during the Santonian. Only a 
few species can be followed up into the Maastrichtian. In the 
Upper Campanian, the number of species common to the Maa- 
strichtian increases while the species surviving from the Santo- 
nian disappear. 


In the sections of deep drillings in South-Western Scania a 
calcareous sandstone is met with at the top of the Lower Cam- 
panian and petrographically divides the Upper and Lower Cam- 
panian. In drill-holes near Landskrona and around Lund, there 
occurs below the chalk and the limestones of the Maastrichtian 
a sandstone, with a microfauna of Upper Campanian age. The 
same sandstone is met with also N. of Ystad, is exposed near the 
little town of Kópinge from which it received the name of « the 
Köpinge sandstone ». The Lund-sandstone and the Köpinge sand- 
stone include a molluscan and foraminiferal fauna which demon- 
strates that the main part of these sandstones belong to the 
Upper Campanian. Their highest parts also include the lower 
part of the Maastrichtian. In many localities the Köpinge sand- 
stones begin with a basal conglomerate. In the Kristianstad and 
Bästad regions the Campanian is represented mainly as « Shell 
fragment limestone > or « Shell fragment chalk >. Some conglo- 
merates and greensands occur between the Lower and Upper 
Campanian. Conglomeratic intercalations are present through all 
of the uppermost parts of the sections. The problems connected 
with the different conglomerates of the Campanian were discussed 
by LUNDEGREN in 1931. He distinguished basal and marginal con- 
glomerates. During the Lower Campanian the sea transgressed 
periodically and the sea-covered area was successively enlarged. 
During the Upper Campanian the sea regressed and transgressed 
a few times (BRorzEeN 1945). By such transgressions over new 
areas the different basal conglomerates were laid down. Outside 
the shore syngenetic infra-sedimental conglomerates were sedi- 
mented. The stratigraphical table of the Campanian shows the 
different types of facies. 


The thickness of the Campanian is much varying; in the 
South-West it sometimes reaches up to 200 meters' whereas in 
the Kristianstad region a thickness about 100 metrs is observed. 


The Campanian extends over the whole of the Malmo region, 
but its lower parts disappear towards the east. In the Rödmölla 
region there exist outcrops of the Upper Campanian. In the Bästad 
and Kristianstad regions both parts of the Campanian are exposed 
in many localities. One well known locality is situated on the is- 
land of Ifó. At this place the Lower Campanian was sedimented 
at the foot of a granitic hill, which delivered huge conglomerate 
boulders. The peculiar conditions at Ifó during the Lower Cam- 
panian are discussed by VoIGT and LUNDEGREN. 


The rich Campanian fauna contains more than 500 mollusca, 
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many of them endemic. In the Lower Campanian of the Kristian- 
stad and Bästad areas the specimens are characterized by their 
extremely large sizes (see the monographs of Hace 1933-1955). 


Bibliography : see Cretaceous. 
(F. BROTZEN). 


CAMPTOPTERIS SPIRALIS (Zone with ..) ........ Triassic 


NarnHonsT (1880) = Bjuv flora. 
See: RHAETIC. 


CARDINIA BANKE ues. mae RN ee Liassic 
LUNDGREN (1878). 
See: LIASSIC. 

GARDIOLASSHALE AN. eene eheu sso Sie is Silurian 


TULLBERG (1880). 
See: COLONUS SHALE. 


CARDIUM-CYPRINA-TON, CARDIUMBANK ...... Quartar 


Der Verlauf dieses westschwedischen Niveaus wird im Siiden 
durch Cardium-, im Norden durch Cyprina-Funde bestimmt. 
Die Gleichzeitigkeit des Niveaus in seiner ganzen Lange wird 
dadurch nicht eindeutig bewiesen. Es wird auch durch hoch 
gelegene Funde von Macoma baltica gekennzeichnet. Nach Ask- 
lund entspricht das Niveau der ältesten Vànerbuchtgrenze v. 
Post’s und gehört dem mittleren Abschnitt der finiglazialen Zone 
an. 

Literatur : Hace (R.) (1924); ASKLUND (B.) (1936); HESSLAND 
(L) (1943). 

(J. LUNDQVIST). 


EE ECHTER EE Silurian 
LINDSTRÖM (1882). 
A synonym for Lerberget marl-shale of LINDSTRÖM. 
(J. E. HEDE). 


« CEMENT LIMESTONE» ............. Ordovician-Silurian 
Törnquist (1871). (« Graptolite limestone » TónNquisT 1867). 


« Cement limestone including Trinucleus shale. The former 
consists of hard layers of an impure, grey or reddish-blue li- 
mestone alternating with thinly laminated shale. In certain places 
within the group the shale is of rather great thickness, from 
20 to 30 feet, and then it forms the Trinucleus shale. On both 
sides the latter is always limited by Cement limestone ». As 
originally used, the term « Cement limestone » included strata 
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(« Cement Limestone », continued) 


later on named Styggforsen limestone (« Cement limestone of 
Styggforsen », LINNARSSON, 1871), Trinucleus [Tretaspis] shale, 
and strata now referred to Chasmops limestone. In 1874 TORNQUIST 
restricted the term to the Styggforsen limestone, q.v. 


Literature : Tornquist (S.L.) (1867); Torneuist (S.L.) (1871); 
LINNARSSON (J.G.O.) (1871); TónNquizsT (S.L.) (1874). 


(J.E. HEDE). 
ai CEMENTSSHALE 22... ote oltre See Silurian 
TORNQUIST (1883). 
See: STYGGFORSEN LIMESTONE. 
GENOMANIAN 4... E ee Cretaceous 


DE Geer, 1919, discovered a locality at Båstad, Halland on the 
south-west coast of Sweden. He assumed it to be of Santonian 
age according to a belemnite find. STOLLEY and LUNDEGREN 1932, 
however, determined this belemnite as Actinocamax plenus and 
stated the locality to be of uppermost Cenomanian age. BEXELL 
(1938) mentioned some other localities, possibly belonging to the 
same stage, near the locality of DE Geer’s. From the deep bo- 
rings at Hollviken in south-western Scania Upper Cenomanian 
deposits were described by BROTZEN 1945. 


Stratigraphy : The deposits of the Upper Cenomanian are 
characterized mainly by calcareous greensands of little thickness. 
In the deep-borings of south-western Scania the following series 
occurs at a depth of about 1200 metres. 


Turonian : Hard white limestone with chert. 


Transitional li t 
cenomanian u : 
T ee glauconitic arenaceous limestone 
(Turonian ?) à 
(1'm) conglomerate of limestone pebbles 


calcareous sandstone and limestone 


Upper Cenomanian :  glauconitic calcareous sandstone 
(3 m) coarse conglomerate with phosphatic 
pebbles 


Albian-Cenomanian greensands. 


Layers with Act. plenus in the Bästed region belong to the 
same Cenomanian greensands as known from the deep-boring of 
the south-western Scania. 


Fossils : Actinocamax plenus Blainv. (Båstad); Hagenowella 
advena Cushman; Arenobulimina concoidea Perner; Gavelinella 
baltica Brotzen; Anomalinoides globosa Brotzen; Cibicides ceno- 
manica Brotzen; Cibicides formosa Brotzen. 


Localities : The only outcrops found by DE GEER and BEXELL 
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were situated near the railway station of Bastad in southern 
Halland. The Höllviken deep borings, mentioned above, are si- 
tuated in southwestern Scania, 30 kilometres south of Malmö. 


Bibliography : see Cretaceous. 
(F. BRorzEN & M. BEYER). 


CENTAURUS LIMESTONE .....3... dE ae Ordovician 
Boutin (1949). 
See: OBTUSICAUDA LIMESTONE. 


CENTAURUS LIMESTONE”. ............2....: Ordovician 


Mosere (1890). 
See: SCHROETERI LIMESTONE. 


SCENIHAL GOTHLAND x» see stele Sum Silurian 

MURCHISON (1847). 

The middle division of the three into which Murcuison di- 
vided the strata of Gotland, and including a lower subdivision 
(g), consisting of « shale » and « argillaceous flagstones », and 
an upper subdivision (h), consisting of « limestone ». Underlain 
by « North Gothland » and overlain by « South Gothland » of 
Murcuison. Central Gotland. 


Literature : MurcHISON (R.I.) (1847). 
(J.E. HEDE). 


CENTROPLEURA LOVENI ZONE ............... Cambrian 
See: SOLENOPLEURA BRACHYMETOPA ZONE. 


CEPHALOGRAPTUS ACUMINATUS ZONE ....... Silurian 
See: AKIDOGRAPTUS ACUMINATUS ZONE. 


CEPHALOGRAPTUS COMETA AND MONOGRAPTUS SEDG- 
WAICKINZ ONES. (92M TP. os e E ss Silurian 
TULLBERG (1882). 


By Törnguıst (1897), divided into two zones : Diplograptus 
cometa, zone (o. v.) and Monograptus sedgwicki zone (q. v.). 


CEPHALOGRAPTUS COMETA ZONE ............ Silurian 


TULLBERG (1882). (« Shale with Diplograptus cometa Gein.» 
TORNQUIST 1879). 


Consists chiefly of laminated grey and black shales. Fossils : 
Climacograptus hughesi (Nicholson), C. scalaris (Hisinger), Glyp- 
tograptus tamariscus (Nicholson), Orthograptus bellulus (Törn- 
quist), Petalograptus palmeus (Barrande), Cephalograptus cometa 
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(Cephalograptus Cometa Zone, continued) 


(Geinitz), Monograptus decipiens Törnquist, M. leptotheca Lap- 
worth, M. limatulus Törnquist, M. lobiferus (McCoy), M. regularis 
Törnquist, Rastrites peregrinus Barrande, etc. Thickness at Kinne- 
kulle in Västergötland (boring) 0.3 m. Underlain by zone of 
Petalograptus folium and overlain by zone of Monograptus sedg- 
wicki. — Scania: Röstänga; Räften in the parish of S. Sandby; 
Tommarp. Västergötland : Kinnekulle; Falbygden (Kungslena). 
Dalecarlia : The Siljan district. Southern Lappland : Björkvattnet- 
Virisen district (see Broken slates). Gotland : boring at File 
Haidar in the parish of Othem. — Constitutes a zone within the 
Rastrites shale (beds), q.v. 
(J.E. HEDE). 


« CEPHALOPODAN AND STROMATOPORA BEDS » (h) 
Silurian 


LINDSTRÖM (1887). [Cephalopod and stromatoporoid beds » (h) 
LINDSTRÖM (1888), « Cepholopodan strata (h) LINDSTRÖM (1890) ]. 


The youngest of the divisions into which Linpstrém divided 
the strata of Gotland. « Owing to the presence of large masses 
of Stromatoporae and large Corals, the banks of Cephalopoda in 
these strata are seldom regularly stratified. They form rather a 
massive limestone, in which there also reigns a great variability, 
patches or pockets of marl and shale occurring in the midst of 
the limestone and the limestone itself also changes from whitish 
gray to intensely red. The red limestone.., predominantes in the 
south of Gotland, in the parishes of Lye and Ardre, near Ljugarn, 
but it is also found on Sandarfve kulle. The Cephalopodan lime- 
stone is in some places coarse and crystalline, in others again 
soft and earthy >». (LINDSTRÖM, 1890). According to LINDSTRÖM, 
underlain by « Megalomus banks ». The deposits included by 
LINDSTRÖM in division h, which division is said by him to be 
represented in northern as well as in central and southernmost 
Gotland, are, by several geologists, regarded as belonging to 
different stratigraphic horizons. The deposits in question occur- 
ring in northern Gotland are by HrpsrROM (1910), referred to 
« Middle Gothlandian » and « Genuine Upper Gothlandian », 
and by Hepe (1921), to Slite group;; the bulk of those in central 
Gotland is by Depp assigned to Hemse group, and those in the 


southernmost part of the island are referred by Hepe to Sundre 
limestone. 


Literature : LINDSTRÖM (G.) (1887); LINDSTRÖM (G.) (1888); 
LINDSTRÖM (G.) (1890). 


(J.E. HEDE). 


CERATIOCARIS ? SCANICA BEDS ............ Ordovician 
Hepe (1951). 
See: DICTYONEMA SHALE. 
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KEBATOPYGE-BEDS e en Se ss Ordovician 


Regio Ceratopygarum Angelin, 1854. [Euloma-Niobe beds 
(fauna) BnóccER, 1896; Part of the Ceratopyge Region MOBERG 
& SEGERBERG, 1906]. 


Originally the unit included only the Ceratopyge limestone 
which is a grey, often glauconitic limestone very rich in fossils. 
Afterwards also underlying shales were incorporated. MOBERG 
(1890) reported the occurrence of Ceratopyge forficula (Sars) 
and Shwmardia pusilla (Sars) at Ottenby, Öland, in the topmost 
part of the alum shale included at that time in the Dictyonema 
shale, and thereby demonstrated in Sweden a parallel to the 
earlier known Ceratopyge shale in Norway. The two stratigraphi- 
cal subdivisions thus distinguished were assigned as zones by 
MOBERG & SEGERBERG, 1906. The sequence of the Ceratopyge beds 
is the following : 

Overlying beds: Planilimbata limestone or limestone belonging 
to the zone of Plesiomegalaspis armata (Arenigian). 

Ceratopyge beds (Tremadocian) : 

b. Zone of Apatokephalus serratus or Ceratopyge limestone. 

a. Zone of Shwmardia or Ceratopyge shale. Corresponds to 

the graptolite zone of Clonograptus heres. 

Underlying beds: Dictyonema shale (Tremadocian). 

In a drilling core from Fägelsäng, Scania, Hepe (1951) dis- 
tinguished the following subdivisions : 


Ceratopyge shales and limestones : 

b. Zone of Apatokephalus serratus and part of « Shumardia 
zone ». 
Hiatus. 

a. Ceratiocaris? scanica beds. 


M. LINDSTRÖM (1954) correlated his conodont zone of Acodus 
tetrahedron, Cordylodus angulatus, C. rotundatus, and Oneotodus 
variabilis with the Ceratopyge limestone. 

Ceratopyge shale. — Type locality : Ottenby, Öland, where 
the thickness is 2,3 m. The unit is built up of dark shales con- 
taining, inter alia, Shwmardia pusilla, Ceratopyge forficula, 
Broeggeria salteri (Holl.), Nanorthis? christianiae (Kjer.), and Clo- 
nograptus heres Wgárd. The Ceratiocaris ? scanica beds contain, 
besides the index fossil, Broeggeria salteri, and Nanorthis? aff. 
wimani (Walc.). The Ceratopyge shale attains its greatest thick- 
ness in Óland and in Scania, and is present also in the South 
Bothnian District. It is but feebly developed in Vestergötland, 
and seems to be lacking elsewhere in Sweden. Beds correspon- 
ding to the lower part of the Norwegian Ceratopyge shale, assig- 
ned as the zone of Symphysurus incipiens, have not been en- 
countered in Sweden. 

Ceratopyge limestone. — At the type locality, Hunneberg 
in Vestergótland, the unit is developed as alternating beds of 
dark limestone and shale. At Storeklev the total thickness is 
1,5 m. In the rest of Vestergótland and in Southern Öland it is 
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made up of beds of light-grey, often glauconitic limestone, in 
part replaced by glauconite sand or shales. The limestone is rich 
in fossils. Characteristic species are : Geragnostus sidenbladhi 
(Linrs.), Ceratopyge forficula, Triarthrus angelini Linrs., Euloma 
ornatum Ang. Apatokephalus serratus (S. & B.), Niobe insignis 
Linrs, Niobella obsoleta (Linrs.), and Orometopus elatifrons 
(Ang.). 

The Ceratopyge limestone is usually overlain by limestone 
beds containing Lycophoria laevis Stoll. They were included by 
WIMAN (1906) into the Ceratopyge limestone. Investigations carried 
out by TJERNVIK (1956) have shown, however, that they contain a 
trilobite fauna distinctly different from that of the Ceratopyge 
limestone, and also differ from it by having a far wider regional 
distribution. BRÖGGER (1896) suggested the replacement of the 
name Ceratopyge beds (fauna) by the Euloma-Niobe beds (fauna), 
a suggestion which did not meet with approval. MOBERG & SEGER- 
BERG (1906) incorporated the Dictyonema shale with their Cerato- 
pyge Region. The upper limit of the Region was not clearly distin- 
guished, the boundary being drawn at an uncertain level in the 
Planilimbata limestone or in the Lower Didymograptus shale. 

Literature : ANGELIN (N.P.) (1854); MoBErG (J.C.) (1890); 
BRÖGGER (W.C.) (1896); MoBErG (J.C.) & SEGERBERG (C.O.) (1906); 
Wman (C.) (1903 and 1907); WESTERGärRD (A.H.) (1909); THORS- 
LUND (P.) (1937); WESTERGäRD (A.H.) (1944); Hepe (J.E.) (1951); 
WAERN (B.) (1953); TSERNVIK (T.) (1956). 

(T. TsERNVIK). 


CERATOPYGE LIMESTONE ................... Ordovician 
See: CERATOPYGE BEDS. 


CEHATOPYGESHEGION e E DL E Ordovician 
MOBERG & SEGERBERG (1906). 
See: CERATOPYGE BEDS. 

GERATOPYGE:SHALE 2)... ss 0080 5. 5. BEER Ordovician 


MOBERG (1890). 
See: CERATOPYGE BEDS. 


CERATOPYGE SHALES AND LIMESTONES ... Ordovician 
Hepe (1951). 
See: CERATOPYGE BEDS. 


CERATOPYGE ZONE 
TULLBERG (1882). 


Of the index fossil, Proceratopyge tullbergi Westergärd, 1922, 
only a few fragments are known from the lower part of the zone 


DE Oo SE ae Cambrian 
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of Orusia lenticularis at Andrarum, Scania. The unit was by 
WESTERGARD included in the latter zone. 


See : Olenid shale. 


(G. BEXELL). 
CHALK LEE a EE Cretaceous 
NILSSON (1842). 
See: MAASTRICHTIAN. 
CHAHACEA (Zone With bes), ccs oes sc ese ee here ete Reis Triassic 
BROTZEN (1950). 
See: TRIASSIC. 
CHASMOPS-LIMESTONET 54 TV INMS Ordovician 


KJERULF (1865), LINNARSSON (1871). 


This term was borrowed from the sequence of the Oslo 
region in Norway and proposed by LINNARSSON for the beds 
lettered by him b (= Lubibundus limestone) and c (= Macrourus 
limestone) in the sections of the Siljan district, and for the beds 
previously called by him the Beyrichia limestone (= Ludibundus 
limest.) in Västergötland. In this delimination the term Chasmops 
limestone has been used by most subsequent writers. TÖRNQUIST 
(1883) included in the Chasmops limestone also the division in 
the Siljan area called by him the «Flagkalk » (= Crassicauda 
limestone), and was followed in this respect by some other writers. 
LINNARSSON (1871), however, clearly stated the beds corresponding 
to the « Flagkalk » to belong to the Orthoceratite limestone. 
FUNKQUIST (1919) confined the term Chasmops region to the 
Macrourus limestone and corresponding beds but has not been 
followed by the subsequent writers in this respect. At present it 
seems advisable to use the term Chasmops limestone in its origi- 
nal sense as defined in the Siljan district. Type locality : Fjácka, 
Siljan district. 

See also: Middle Ordovician, Ludibundus limestone, and 
Macrourus limestone. 


Literature : LINNARSSON (G.) (1871); Törngvıst (S.L.) (1883); 
Mosere (J.C.) (1911); Funxuist (H.) (1919); THORSLUND (P.) 
(1940). 

(V. JAANUSSON). 


CHIRONEBIMESTONE 09-4517 ore e eg Ordovician 


WIMAN (1907). 
See: SCHROETERI LIMESTONE. 


CHLORITE GRANULITE (of Mt Sulitelma region) 
Voer (1922). Caledonian 
See: MUORKI SCHIST. 
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CHLORITE-SERICITE-SCHIST COMPLEX and CHLORITE- 

SCHIST COMPLEX LI EE RE Caledonian 

E. Grip (1948) (Int. Geol. Cong., Eighteenth Session, Report 
part 7) published a section through the border of the Caledonian 
Mountains at the lead-deposit at Laiswall (south-eastern parts 
of the Norrbotten Moutains). Between the upper or Yraf com- 
plex and the middle or Kaskajaure complex a new complex, the 
Chlorite schist complex, was distinguished. 

N. MARKLUND (1950) (G. F. F., Bd 72, pp. 371-373) called 
the new complex the Chlorite-sericite-schist complex and mem- 
tioned that in the drilling-cores it proved to be composed of 
strongly stressed sedimentary as well as crystalline material. 

N. MARKLUND (1952) (Bull. Geol. Inst. Uppsala, vol. 34, pp. 205- 
221) reproduced the distribution of the complex on a geological 
map and in some sections through the Laisvall area. He described 
the rocks of the complex as « Blastophyllonites ». 

N. MARKLUND (1954) (G. F. F., Bd 76, pp. 122-125) included 
a good deal of Kautsky’s Yraf complex in his new « Chlorite- 
sericite-schist Complex » even the environs of Lake Yraf without, 
however, explaning his reasons for doing so. 

(O. KULLING). 


CHONOPHYLLUM PATELLATUM U. DOKOPHYLLUM AN- 
NULATUM-ZONE A T UT Silurian 
WEDEKIND (1927). 

Siehe: UNTERGOTLANDIUM UND MITTELGOTLANDIUM. 


CLAYS AND INTERBEDDED SANDSTONES WITH MEGA- 
SPORES rs 7 5. EE Triassic 


BROTZEN (1950). 
See: RHAETIC. 


CLAY LAYERS WITH MEGASPORES ............ Triassıc 


BROTZEN (1950). 
See: RHAETIC. 


CLIMACOGRAPTUS HADDINGI ZONE ........ Ordovician 


GLIMBERG (1952). (Diplograptus cf. mucronatus zone + Clima- 
cograptus scharenbergi zone LINNARSSON 1879; Gymnograptus 
linnarssoni zone + Glossograptus zone + Diplograptus putillus 
zone TULLBERG 1882; Diplograptus linnarssoni zone + Diplograp- 
tus putillus zone MOoBERG 1911; Climacograptus putillus zone 
Happıng 1913; treated as a subzone of the Glyptograptus teretius- 
culus zone by Jaanusson and STRACHAN 1954). 

A zone (or subzone) of the Dicellograptus shale. Developed 
in Scania and in the eastern overthrust nappes of Jämtland (see 
Ogygiocaris shale). Thickness (Fägelsäng, Scania) 8,24 m, in SE 
Scania 0,15 m (upper part developed as shelly facies, cf. Trinu- 
cleus bronni zone). 
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Fossils: Didymograptus cf. superstes Lapw., Janograptus 
laxatus Tullb., Cryptograptus schaeferi Lapw., C. tricornis Carr., 
Azygograptus incurvus Ekström, A. mobergi Hadding, Nemagrap- 
tus subtilis Hadding, Dicellograptus vagus Hadding, D. intortus 
Lapw., Climacograptus haddingi Glimberg, C. scharenbergi Lapw., 
Diplograptus propinquus Hadding, Amplexograptus perexcavatus 
Lapw., Glyptograptus teretiusculus His., Glossograptus scanicus 
Hadding, « Obolus» ornatus Hadding, Leptobolus fimbriatus 
Hadding, « Lingula» dicellograptorum Hadding, « Acrotreta » 
nana Hadding. 

See also: Dicellograptus shale. 


Literature : LINNARSSON (J.G.O.) (1879); TULLBERG (S.A.) 
(1882) ; TULLBERG (S.A.) (1883) ; MoBERG (J.C.) (1911) ; HADDING (A.) 
(1912); Happing (A.) (1913); Hepe (J.E.) (1951); NrirssoN (R.) 
(1951); GLImBERG (G.F.) (1952); JaaNussoN (V.) E STRACHAN Ui 
(1954), pp. 684-696. 

(V. JAANUSSON). 


CLIMACOGHRAPTUS PUTILLUS ZONE 
HappiNa (1913). 
See: CLIMACOGRAPTUS HADDINGI ZONE. 


ON ES XS Ordovician 


« CLIMACOGRAPTUS PUTILLUS » ZONE ...... Ordovician 
'THORSLUND (1940). 
See: GLYPTOGRAPTUS TERETIUSCULUS ZONE. 


CLIMACOGRAPTUS RUGOSUS ZONE ......... Ordovician 


TULLBERG (1882). 
See: DIPLOGRAPTUS MOLESTUS ZONE. 


CLIMACOGRAPTUS SCALARIS NORMALIS ZONE ` 
TROEDSSON (1920). Silurian 
See: DALMANITINA BEDS and ACIDASPIS SHALE. 


CLIMACOGRAPTUS SCALARIS ZONE .......... Silurian 
TULLBERG (1883). 
See: ACIDASPIS SHALE. 


CLIMACOGRAPTUS SCHARENBERGI ZONE ... Ordovician 
LINNARSSON (1879). 
See: CLIMACOGRAPTUS HADDINGI ZONE. 


CLIMACOGRAPTUS STYLOIDEUS ZONE ...... Ordovician 


TULLBERG (1882). 
See: PLEUROGRAPTUS LINEARIS ZONE. 


3 3 
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CLIMACOGRAPTUS VASAE ZONE ............ Ordovician 


TULLBERG (1882). 
See: AMPLEXOGRAPTUS VASAE ZONE. 


CLINK LIMESTONE > ee Ordovician 
See: KLINGKALK. 


CLONOGRAPTUS cf. FLEXILIS ZONE ......... Ordovician 


Moszna (1896). Synonymous with Cl. tenellus zone WESTER- 
GaRD (1909). 
See: DICTYONEMA SHALE. 
(T. TsERNVIK). 


CLONOGRAPTUS HERES ZONE .............. Ordovician 
MOBERG & SEGERBERG (1906). 
See: CERATOPYGE BEDS. 


CLONOGRAPTUS TENELLUS, with var., and ADELOGRAP- 
TUS HUNNEBERGENSIS SUBZONE ....... Ordovician 


WESTERGARD (1909). 
See: DICTYONEMA SHALE. 


GLYPEUS-BILDUNGEN. eer se ar Quartär 
Creve bei Horst (1899). 


Gyttjen und Tongyttjen, die zu den Litorina-Ablagerungen 
(siehe dieses Wort) gehören, werden laut Creve durch eine Dia- 
tomeenflora charakterisiert, die aus Campylodiscus clypeus Ehb., 
C. echeneis Ehb., Gyrosigma spenceri (W. Sm) Cl, Navicula 
peregrina Ehb., Nitzschia circumsuta (Bail) Grun., N. scalaris 
W. Sm, N. tryblionella Hantzsch. etc. besteht und einen Salzge- 
halt von 4-5 promille angibt. Laut JUHLIN-DANNFELT (1882) und 
HALDEN (1916) werden Clypeus-Bildungen in Lagunen oder seich- 
ten und teilweise ausgesüssten Meerbuchten abgesetzt. Diese 
Bildungen sind von HALDEN, SUNDELIN, SANDEGREN (1923, 1927, 
1928 usw.) verwendet worden, um Kenntnis zu erhalten von der 
Höhenlage der Litorinagrenze innerhalb verschiedener Teile des 
baltischen Beckens. Das höchste Niveau, bei dem in einer gewis- 
sen Gegend Clypeus-Bildungen auftreten, « die Clypeusgrenze », 
wird von SUNDELIN der Litorinagrenze gleichgestellt, während 
HALDEN der Ansicht ist, dass letztere der « Mastogloiagrenze » 
gleichzustellen ist, d.h. der Grenze, bis zu der Sedimente vor- 
kommen, die einige Mastogloia-Arten enthalten (M. elliptica Ag, 
M. smithi Thw.) u. a, die einen schwachen Salzgehalt beim 
Wasser voraussetzen. Die Mastogloiagrenze liegt sowohl in Süd- 
schweden als auch in Norrland hóher als die Clypeus-grenze. In 
Norrland gibt die Mastogloiagrenze das Meeresniveau an zu dem 
Zeitpunkt, da das vom S ins Baltikum eindringende Salzwasser 
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zuerst hierher gelangte, die Clypeusgrenze dagegen einen späte- 
ren Zeitabschnitt, mit etwas höherem Salzgehalt beim Wasser 
des « Litorinameeres ». Weder die Mastogloia- noch die Clypeus- 
grenze in Norrland sind synchron mit der Litorinatransgressions- 
grenze in Südschweden, sondern repräsentieren ältere Zeitab- 
schnitte in der Entwicklung des Baltischen Meeres. MUNTHE (1931) 
hat eine Darstellung von seiner Auffassung betreffs des Verhält- 
nisses zwischen den Litorina, Clypeus- und Mastogloiagrenzen 
geliefert. 


Literature : JUHLIN-DANNFELT (H.) (1882); Horst (N.O.) 
(1899); HALDEN (B.) (1916); SANDEGREN (R.) (1917); SUNDELIN (U.) 
(1919); SUNDELIN (U.) (1922); Assarsson (G.) (1927); MuNTHE (H.) 
(1931); THOMASSON (H.) (1932). 

(R. SANDEGREN). 


EE Triassic 
See: RHAETIC. 


COALFBEDASBs tott ARM ELI ES EE Triassic 
See: RHAETIC. 


COAL BEARING FORMATION (= Hhaetic-Liassic). Mesozoic 


Sven NILSSON (1819). 
See: LIASSIC, RHAETIC. 


COCCOLITH LIMESTONE.. secs e eae sce ese s Cretaceous 
Rörpam (1897). 
See: DANIAN CRETACEOUS. 


COENOGRAPTUS GRACILIS ZONE ........... Ordovician 
TULLBERG (1882). 
See: NEMAGRAPTUS GRACILIS ZONE. 


CORONUSESEHAIES e E CIE e e Silurian 


TónNquisT (1889). [« Shales with Monogratus colonus » LIN- 
NARSSON (1879); Cardiola shale TuLLserg (1880); Colonus bed 
LarwonrH (1880).] 


A thick series of light grey to grey or greenish-grey, some- 
times bluish-grey or reddish, muscovite-bearing, generally slightly 
calcareous shales with nodules, small lenses, and thin bands of 
grey, dense to fine-grained limestone interbedded. In certain 
places, the shales grade into sandstone [Odarslóv shale (sandsto- 
ne), q. v.]. The Colonus shale is fairly rich in Cardiola cornuco- 
piae (Goldfuss) (— C. interrupta J. de C. Sowerby), Monograp- 
tus bohemicus (Barrande), M. chimaera (Barrande), M. colonus 
(Barrande), M. dubius (Suess), M. nilssoni Lapworth, and M. 
scanicus Tullberg, but is, on the whole, poor in other fossils. In 
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a few places, however, beds with a more varying fauna have 
been found. So, for instance, at Röddinge (MoBErG and TónN- 
quisT (1909), where a series of shales occurs with nodules, thin 
lenses and bands of limestone interbedded, which has yielded 
brachiopods, Cardiola cornucopiae (Goldfuss), ostracods, trilobi- 
tes, Plectograptus macilentus (Tornquist), Gothograptus massa 
(Holm), Spinograptus spinosus (Wood), Monograptus bohemicus 
(Barrande), M. colonus (Barrande), M. dubius (Suess), M. mils- 
soni Lapworth, M. scanicus Tullberg, etc. At Tosterup (MOBERG 
1895) and Tolänga (Hepe 1916), there occur shales containing 
rather rich faunas, of which the most characteristic species is 
Pterochaenia glabra (Goldfuss). [Posidonomya shale, q. v.] And 
at Skarhult (Hepe 1919), there is found a thin band of highly 
fossiliferous limestone. This limestone has yielded Ptilodictya 
lanceolata (Goldfuss), Camarotoechia mucula (J. de C. Sowerby), 
Chonetes striatellus (Dalman), Levenea canaliculata (Lindström), 
Dayia navicula (J. de C. Sowerby), Aechmina bovina Jones, Bey- 
richia (Beyrichia) nodulosa Boll., B. (Neoberyrichia ?) maccoyiana 
(Jones), B. (Mitrobeyrichia) cf. clavata (Kolmodin), B. (Dibol- 
bina?) steusloffi Krause, Tlipsurella dsicreta (Jones), Proetus 
(Proetus) conspersus (Angelin), Calymene (Calymene) neointer- 
media Rud. & E. Richter, etc., and is embedded in shales including 
Plectograptus macilentus (Törnquist), Monograptus bohemicus 
(Barrande), M. crinitus Wood, M. dubius (Suess), M. nilssoni Lap- 
worth, etc. The thickness of the Colonus shale is not known exact- 
ly, but it is estimated to be about 600 m. A detailed classification of 
the Colonus shale has not yet been established. In 1882, TULLBERG 
states that « Monograptus nilssoni Barr. > [M. nilssoni Lapworth] 
is confined to the lowermost part of the series. MosEnc, in 1911, 
divided the Colonus beds into the following divisions, in descen- 
ding order: 

Colonus beds Zone of Gothograptus nassa (Holm) 

Odarslóv flags 


In 1919 Herpe distinguished in the Colonus shale two zones, 
viz., a lower one, the zone of Monograptus nilssoni Lapworth, and 
an upper one, the zone of Monograptus scanicus Tullberg. The 
Colonus shale is underlain by Cyrtograptus shale and is overlain 
by Öved-Ramsäsa group — Scania: principally within a belt 
(about 15 km broad) running about SE and NW from Sandham- 
maren (parish of Lóderup). — Skillinge (parish of Ó. Hoby) to 
Ottarp — Halmstad — Kägeröd — N. Vram. The Colonus shale 
is of Lower Ludlovian age. 


Literature : LINNARSSON (G.) (1879); TULLBERG (GA) (1880); 
LAPWORTH (C.) (1880); ERDMANN (E.) (1881); TULLBERG (S.A.) 
(1882); TULLBERG (S.A.) (1882); TULLBERG (S.A.) (1883); TULLBERG 
(S.A.) (1883); NarHonsr (A.G.) (1885); DE Gren (G.) (1887); 
Törnauıst (S.L.) (1889); Horst (N.O.) (1892); Mosere (J.C.) 
(1895); MosrEna (J.C.) (1895); GmóNwarL (K.A.) (1897); MOBERG 
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(J.C) & Törngauıst (S.L.) (1909); Mosere (J.C.) E GRONWALL 
(K.A.) (1909); Moser (J.C.) (1910); MoBErG (J.C.) (1911); HEDE 
(J.E.) (1915); Hene (J.E.) (1916); Hene (J.E.) (1919); Hene (J.E.) 
(1919) ; Muntue (H.), JOHANSSON (H.E.) & GRÖNWALL (K.A.) (1920). 


(J.E. HEDE). 


CONGLOMERATE-SANDSTONE SERIES (of ihe Sulitelma- 
Salojaure region)? crt AA EE Caledonian 


KauTtsKY (G.) (1953). (S. G. U., Ser. C., n? 528) gave this name 
to the upper part of his Pieske Nappe in the Sulitelma-Salojaure 
region of the Norrbotten Mountains. The sequence is divided into 
three parts: the Laotak Series, the Titir limestone, and the Stalo 
Series. According to K. the Conglomerate-sandstone Series in its 
entirety is of Upper Ordovician age. 

(O. KULLING). 


CONCHIDIUM BEDS (LIMESTONE) .............. Silurian 
MUNTHE (1910). 
See: ILIONIA or SPONGIOSTROMA LIMESTONE. 


CONCHIDIUM TENUISTRIATUM ZONE .......... Silurian 
Hepe (1921). 
See: SLITE GROUP. 


GONIAGIANU «c2 CEPR SUE MEUS Jd Cretaceous 
See: EMSCHER. 


CONOCORYPHE AEQUALIS ZONE ............. Cambrian 
See: BAILIELLA AEQUALIS ZONE. 


GONOCOHYPHE'BEDS, 525 7$ iere tcs Cambrian 


Regio Conocorypharum ANGELIN, 1854. Originally including 
the Adrarum limestone and adjacent shale beds, on faunal evi- 
dence considered to overlie R. Olenorum. LiNNARSON, 1868, proved 
it to lie below the bulk of the latter and incorporated with in 
the lower part of the alum shale, referred by ANGELIN to R. Ole- 
norum. In 1873 LiNNARSSON changed the name to Paradoxides 
shale, q.v. 


(G. BEXELL). 
GONOTHELASAGUTA ZONE (4 (3. nen Ordovician 
TROEDSSON (1920). 
See: DALMANITINA BEDS. 
CORAL LIMESTONE (= Faxe limestone) ....... Cretaceous 


ERDMANN (1887). 
See: DANIAN and CRETACEOUS : Bibliography. 
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COBRDIEORMIS:-ZONE Sem . CCELI Cretaceous 


R. Häcc (1930). 
See: EMSCHER. 


CORONATUS LIMESTONE .......... eren Cambrian 


The term was originally used by NATHORST (1877) for a thin 
gray limestone bed in the lower part of the Paradoxides tessini 
beds at Kiviks-Esperód (Scania), rich in Par. tessimi, Par. cf. 
hicksi, Solenopleura and a Conocoryphe ? As most common fossil 
was mentioned Comocephalites coronatus Barr. after which the 
bed received its name. LINNARSSON’s re-examination of the index 
fossil in 1871, proved, however, that it represented a new and 
distinct species, for which the name Conocephalites exsulans was 
introduced, later changed into Ctenocephalus exsulans. (See, Ex- 
sulans limestone and Ctenocephalus exsulans zone). 


Literature : NATHORST (A.G.) (1877); LINARSSON (G.) (1879). 
(G. BEXELL). 


CRASSICAUDA LIMESTONE ................. Ordovician 
JAANUSSON (1947). 


Upper part of the upper gray Orthoceratite limestone TónN- 
Quist (1874); Flagkalk Törnuist (1883); Strombolituites lime- 
stone MOBERG (1890); Ancistroceras limestone WIMAN 1907). 


A shelly facies division of the Middle Ordovician. Type 
locality: Fjäcka, Siljan district. Developed usually as rather 
thick-bedded, nodular or finely nodular gray limestones, in 
Västergötland partly as mudstones. Missing at least in some 
parts of the Jämtland Autochthon where the basal conglomerate 
of the Ludibundus limestone rests upon the Schroeteri limestone 
or even upon older beds. Thickness : Siljan district ca 10-15 m, 
Öland 7,5-8,0 m, Kinnekulle 13,0-13,5 m. 

This division was distinguished in the Siljan district by Torn- 
quist (1883) who called it Flagkalk. Recent investigations have 
shown that the division in southern Öland, which MoBERG (1890) 
called Strombolituites limestone (this name being changed later 
into Ancistroceras limestone on account of the fact that the latter 
generic name is a senior subj. syn.), corresponds on the whole to 
the Flagkalk. The term Crassicauda limestone proposed by Jaa- 
NUSSON (1947) for the Flagkalk has come into general use. 


Fossils : Illaemus crassicauda (Wahlenb.), I. intermedius 
Holm, I. schroeteri (Schloth.), Asaphus (Neoasaphus) lepidus 
Tórnq. A. (N.) bottnicus Jaan., Pseudoasaphus tecticaudatus 
(Steinh.), P. limatus Jaan., Pseudobasilicus brachyrachis (Tornq.), 
Hoplolichas proboscideus Dames, Orthoceras bifoveatwm (Noetl.), 
Tallinnella dimorpha Öpik, Steusloffia linnarssoni (Krause), 
eg linnarssoni (Moberg), Glyptograptus teretiusculus 

is.). 

According to Jaanusson and STRACHAN (1954) the Crassicauda 
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limestone corresponds to the subzone of Climacograptus haddingi 
in the graptolite facies, to the Trinucleus bronni beds in SE Sca- 
nia, and to the Lower Ogygiocaris shale in the overthrust region 
of Jamtland. 


See also : Middle Ordovician. 


Literature : TorNnquist (S.L.) (1874); TónNaquisT (S.L.) (1883); 
Mosere (J.C.) (1890); Wıman (C.) (1907); Jaanusson (V.) (1947); 
THORSLUND (P.) (1948); Jaanusson (V.) (1953); Jaanusson (V.) 
& STRACHAN (I.) (1954), pp. 684-696. 

(V. JAANUSSON). 


CHEPAGEOUSI eee EE Crétacé 


Already in the middle of the 18th century occurrences of 
Cretaceous rocks were recorded by BROMELL (1729), STOBAEUS 
(1731) and LINNÉ (1751). In the beginning of the next century the 
number of geological and paleontological publications on the Cre- 
taceous increased; the most important researches were made 
by WAHLENBERG (1818, 1821) and Nirssow (1823, 1826, 1827). In 
1864 JoHNSTRUP distinguished the Danian stage in Sweden. ScHLü- 
TER (1870) published a first section of the Cretaceous in Sweden 
which has been current into our time. SCHLÜTER distinguished : 

4) Saltholms kalk (— Saltholm limestone); 

3) Faxe kalk (— Faxe limestone); 

2) Greensand with Bel. mucronata, locally white chalk or 
Tullstorp chalk; 

1) Trümmerkreide (Shell fragment limestone) with Bel. sub- 
ventricosa = Act. mammillatus. 


MoBERG, 1880, completed the stratigraphical scheme by the ad- 
dition of two zones below the Mammillatus zone : The zone with 
Act. verus and the deepest zone with Act. westphalicus. 


Besides ScHLüTER and MOBERG, important researches were 
during the 19th century carried out and published by DE GEER, 
HÉBERT, HENNIG, LUNDGREN, and MUNTHE. At the same time 
also the paleontology of the Cretaceous was enriched by the 
papers of Davıp, HENNIG, LUNDGREN, MOBERG, and SCHRÖDER. 

In the beginning of our century only minor contributions 
to the stratigraphy and paleontology were added: MOBERG's 
« Guides» for the International Geological Congress in 1910, 
GRONWALL’s publication on the facies of the Upper Cretaceous 
1912-1915, StoLLey’s and TROEDSSON’s discussions on the strati- 
graphy. Voict, 1929, published his « Lithogenese der Flach- und 
Tiefwassersedimente des jüngeren Oberkreidemeeres », in which 
he discussed the Swedish Cretaceous from a sedimentological 
point of view. New facts on the stratigraphy and distribution 
of the Cretaceous were published by LUNDEGREN, who, 1930- 
1935, gave the first correct stratigraphy of the Emscher, 
controlled and discussed the stratigraphical problems of old and 
new outcrops in the Rödmölla and Kristianstad regions. LUNDE- 
GREN’s dissertation on « Kristianstadsomradets Kritbildningar » 
(The Cretaceous of the Kristianstad Region) is the first complete 
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monography of a regional unit. Since 1933 BROTZEN has given 
some monographs on the foraminiferal fauna of the Cretaceous 
and 1942, 1945 and 1950 he described the sections in the deep 
drillings in the south-western part of the Malmö region. The 
borings there pierced a complete section of the Cretaceous, with 
a thickness of more than 1400 meters, beginning with the upper- 
most Danian at the top and reaching the deepest Lower Cre- 
taceous. 

Hacc has re-examined and determined all molluscs collected 
from the Cretaceous. His monographs on the molluscs and bra- 
chiopods from the Cretaceous of Sweden contain a discussion of 
all hitherto known localities, and a complete bibliography of the 
Cretaceous in Sweden. 

Cretaceous deposits occur only in the southern part of the 
country, in the provinces of Scania (Skäne), Blekinge and Hal- 
land. The deposits are found in separate regions : The Malmó 
region, the Ystad region, the Rödmölla region, the Kristianstad 
region, and the Bästad region. 

The Malmö region is situated between Öresund and a line 
Landskrona-Ystad, which forms a triangle including the south- 
western corner of Sweden. In the east the Cretaceous is bordered 
by an uplifted unit of Jurassic, Paleozoic and pre-Paleozoic rocks, 
which separates this region from the northern ones. Drillings 
have shown that in the West the Cretaceous lies more or less 
horizontally and that only a few small structures occur there. On 
the eastern border the Cretaceous is tilted by movements of the 
pre-Cretaceous rocks. The sections in the central parts begin with 
the lowermost formations of the Cretaceous. On the eastern bor- 
der, however, parts of the lower Cretaceous and parts of the lo- 
wer Upper Cretaceous succession are lacking. The total of the 
Cretaceous is, so far observed, about 1800 meters. The strat- 
igraphical range of the outcrops is near Malmö and along the 
coast to the south of it restricted to the Danian and the Maastrich- 
tian chalk and in the surroundings of Ystad to the Maastrichtian, 
Campanian and Santonian. Local tectonic and facies development 
have made it necessary to separate a special Ystad region. 

An asymmetric syncline is situated betwen the Lake Vomb- 
sjön and Ystad. Its sediments incline on the western side slowly to 
the north-east. On its eastern border the Cretaceous is steeply 
tilted and often somewhat overturned in a south-western direc- 
tion. This is the Rödmölla region, often united with the region of 
Ystad. They are separated from each other by a continuation of 
the Romeleäsen gneiss and granite uplift, which in the south 
trends in a west-eastern direction. A small junction exists bet- 
ween the Ystad and the Rödmölla regions, but little is known as 
to its details. Some outcrops of the Santonian or Santonian/Em- 
scher and Campanian were mentioned already by WAHLENBERG in 
1818 and by NILSSON in 1826. The most important localities are 
Eriksdal, Kullemölla and Tosterup. The classical locality for 
SCHLÜTER’s greensand with Bel. mucronata (Köpinge sandstone or 
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marl) is situated near Köpinge on the junction between the 
Rödmölla and Ystad regions. 

Cretaceous sediments are preserved in a shallow syncline 
around the town of Kristianstad, situated in the north-eastern 
part of Scania and in the southern part of the province of Ble- 
kinge. The Cretaceous of this « Kristianstad region » reaches 
in its southern and south-eastern parts a thickness of 150-200 m. 
To the north and north-east the upper formations are sedimented 
directly upon the igneous rock. The lower formations are preser- 
ved but in the central southern part of the region. There the 
sedimentation seems to have begun with the Emscher, continued 
during the Santonian and the Campanian into the Maastrichtian. 
In the border region the Campanian and the Maastrichtian trans- 
gressed into a region of igneous rocks, which were irregulary ero- 
ded. Here the Campanian and the Maastrichtian sea formed an 
archipelago, with islands of igneous rocks. Terrigeneous sediments 
are preserved locally under the marine deposits; often also thick 
layers of kaolin. 

Several sedimentary gaps, regression and transgression phe- 
nomena are observed in the Kristianstad region. An extremely 
large size of the shallow sea molluscs is characteristic for the se- 
diments of this archipelago. 

The occurrence of Cretaceous rocks in the Kristianstad area is 
known since LINNÉ. On the northern side of the Ifö island the 
limestone was deposited on the slope of a cliff of Archean rocks. 
This locality is well known by its rich fossil fauna. Another class- 
ical locality is Ignaberga. HISINGER in 1841 and ANGELIN (1859) 
called the characteristic shell fragment limestone Ignaberga Lime- 
stone. [Synonyms: Lapis calcareus conchaceus WAHLENBERG (1818), 
Snackkalk NILSSON (1823), Gruskalk Hısınger (1828), Trümmer- 
kalk ScHLuTER (1870) ]. A number of exposures of Cretaceous were 
made accessible by the quarry industry, which is producing raw 
material for lime, cement, and limy fertilizers. The Bástad region 
is situated in the southern part of the province of Halland and the 
northern part of the province of Scania on the coast of Kategatt. 
The Cretaceous covers a relatively small area, but in some isolated 
places there occur residues of earlier more widely distributed 
layers. In the central part of the region the Campanian is showing 
the same shell-fragment facies with conglomerates as in the Kris- 
tianstad region. The Campanian directly overlies the igneous 
rocks. In other places there occurs Cenomanian greensand. Loose 
boulders in the area seem to indicate that the entire Santonian 
once existed there (the Grásryd boulders). An isolated locality is 
Tormarp, where residues of a basal sediment of the Lower Ceno- 
manian or Uppermost Gault (Albian) are preserved in fissures 
in the Archean bed-rock. The most important occurence of Cre- 
taceous within this region is visible in the quarries near Bästad. 

Local names, often combined with petrographical terms, were 
in the beginning of modern researches on the Cretaceous in 
Sweden used as stratigraphic denominations. Many of these old 
names were used also in modern publications but changed in 
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petrographical term for a type rock occurring both in the Upper 
and the Lower Campanian, as well as in the Santonian. During 
the middle of the 19th century the term Köpinge sandstone in- , 
cluded Maastrichtian, Campanian and Santonian occurrences. 
SCHLÜTER, 1870, restricted its use to the Upper Campanian and 
Maastrichtian rocks, but later the term has still been applied to 
various kinds of Cretaceous, until Hace, 1954, again restricted it 
to the Upper Campanian and the Lower Maastrichtian in the Ystad 
and Rödmölla regions. Another example is the « Ahus sandstone », 
a term used for various stratigraphic stages and zones in the 
vicinity of Ähus in the Kristianstad region. The bryozoan, cocolith 
and coral limestones were for a long time names for stratigraphical 
units in the Danian. 


Scutiiter’s (1870) and SrorrEev's (1897-1932) publications 
have had so great an influence that the Cretaceous in Sweden 
afterwards commonly was correlated with that of Germany. The 
index fossils of several zones and subzones were, however, 
missing in Sweden and the stratigraphy used in Germany could 
only partly be correlated with a standard section of the Cre- 
taceous system. Therefore the author tried, during the years 1935- 
1950, to introduce the western European stratigraphical units (see 
MÜLLER & ScHENK. Bul. Am. Ass. Petr. Geol. 1943). In the follow- 
ing review the Danian is included within the Cretaceous, according 
to the original use, as the youngest stage of this period. The super- 
stage Senonian is here avoided as far as possible, even the standard 
term « Coniacian » is seldom used. Fossils of the Swedish occur- 
rences of this stage are easy to correlate with the « Emscher ». 
A correct correlation of the Emscher and the Coniacian has hitherto 
been lacking. The name « Gault » instead of Uppermost Albian was 
used for glauconitic sands of unfixed age older than Cenomanian. 
These sands may belong as well to the Lowermost Cenomanian as 
to the Uppermost Albian. Therefore the unit Albian-Cenomanian 
was used for this questionable formation. Other formations with 
questionable stratigraphical positions are clays, sands and sand- 
stones generally characterized by badly preserved plant remains 
and a few molluscs. The thickness of these beds belonging to the 
Lower Cretaceous may amount to more than 300 meters. Their 
facies and fossil content remind of the Wealden-facies in Ger- 
many and therefore the name of « Wealden » was used instead 
of the more accurately defined standard units. Some Cretaceous 
sands and sandstones of uncertain stratigraphical position are ga- 
thered into one unit, « the Holma sandstones ». These sandstones 
with plant remains can belong to the Upper as well as to the 
Lower Cretaceous. The synonyms of stages and their characters 
are to be found under the following titles : Danian, Maastrichtian, 
Campanian, Santonian, Emscher, (Coniacian ?) Turonian, Ceno- 
manian, Albian-Cenomanian, Aptian, Barrémian, Wealden; and 
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some uncertain Cretaceous sandstones under the title of Holma 
sandstone. 


The following table shows the distribution of the Cretaceous 
stages in the different regions : 


Literature (For publications before 1930, see Bibliography and 
lists of references by R. Häcc, 1930-1954) : Häcc (R.) (1930); Lun- 
DEGREN (A.) (1931); LUNDEGREN (A.) (1932); LUNDEGREN (A.) (1933); 
BnorzEN (F.) (1934); LUNDEGREN (A.) (1934); LUNDEGREN (A.) 
(1935); BROTZEN (F.) (1935); Hace (R.) (1935); LUNDEGREN (A.) 
(1935); BROTZEN (F.) (1936); LUNDEGREN (A.) (1936); BROTZEN (F.) 
(1937); BEXELL (G.) (1938); BROTZEN (F.) (1938); CARLSSON (J.G.) 
(1938); Hace (R.) (1939); Brorzen (F.) (1940); Häcc (R.) (1940); 
BnorzEN (F.) (1942); CARLSSON (J.G.) (1942); Häcc (R.) (1943); 
BnorzEN (F.) (1945); Hace (R.) (1945); Hace (R.) (1945); Háca 
(R.) (1946); JELETZKY (J.A.) (1946); LUNDBLAD (B.) (1946); Hàac 
(R.) (1947); TROEDSSON (G.) (1947); BROTZEN (F.) (1948); JELETZKY 
(J.A.) (1948); TROEDSSON (G.) (1948); BROTZEN (F.) (1949); JE- 
LETZKY (J.A.) (1949); Ross (N.E.) (1949-1953); HESSLAND (I.) (1949- 
1953); Brorzen (F.) (1950); Köster (E.) (1950); Häcc (R.) (1954). 


(F. BROTZEN). 


« CRINOID AND CORAL CONGLOMERATE (limestone) » (f) 
Silurian 


LINDSTRÖM (1888). [« Limestone beds composed of Crinoids 
and Corals » (f), LINDSTRÖM (1887) ]. 


One of the divisions into which LINDSTRÖM, in 1888, divided 
the strata of Gotland. The sediments included in this division 
consist of limestones largely composed of crinoidal remains, and, 
to a less extent, of limestones very rich also in corals and other 
fossils. Among the latter limestones is mentioned the Rhizophyl- 
lum-bearing limestone in the parish of Lau (Rhizophyllum lime- 
stone). The Conchidium biloculare (Hisinger)-bearing limestones 
occurring in central Gotland are also included in this division. 
According to LINDSTRÖM, underlain by Pterygotus beds and 
overlain by « Megalomus banks». The deposits included by 
LINDSTRÖM in division f, which division is said by him to be 
represented in northern as well as in central and southernmost 
Gotland, are, by several geologists, regarded as belonging to 
different stratigraphic horizons. The deposits in question occurring 
in northern Gotland are by Hepstrom, 1910, referred to « Middle 
Gothlandian » and « Genuine Upper Gothlandian », and by HEDE, 
1921, to Högklint limestone (Hogklint group, 1942) and Slite 
group; those in the central parts of the island (inter alia the 
Conchidiwm biloculare-bearing limestones) are by Hepe, 1921, 
referred to Klinteberg limestone (Klinteberg group, 1942) and 
Hemse group, and those in southernmost Gotland to Sundre 
limestone. Respecting the Rhizophyllum-bearing limestone in Lau, 
see Rhizophyllum limestone. 
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Literature : LINDSTRÖM (G.) (1887), Table of stratigraphical 
distribution (in T. R. Jones, Notes on some Silurian Ostracoda 
from Gothland). Stockholm; LINDSTRÖM (G.) (1888). 


(J. E. HEDE). 


« CRYPTONYMUS BEDS », REGIO CRYPTONYMORUM (En- 
crinurorum) heh... T ee RE NO Silurian 


ANGELIN (1854). 
See: « ENCRINURUS BEDS ». 


CTENOCEPHALUS EXSULANS ZONE .......... Cambrian 


Zone i in TurLBsERG's classification of the Middle Cambrian 
of Scania, 1882 (at that time still called zone with Conocoryphe 
exsulans) between the zones of Eodiscus (« Microdiscus ») scani- 
cus (above) and Agnostus atavus (below). The same term was 
used by HANSEN for the lowest division of the Tessini beds in his 
classification of the Middle Cambrian in Scandinavia, 1945. See 
Paradozides shale, where the zone in WESTERGARD’s stratigraphical 
table of 1946 is included in the zone with Ptychagnostus (Triplag- 
nostus) gibbus. WESTERGARD holds forth that Ctenocephalus 
exsulans (Linrs.) is common only in Scania, rare in Bornholm 
in the thin limestone bed to which it has lent its name, rare also 
in a thin limestone in the middle part of Óland and for the rest 
met with only in Ströms Vattudal (Jämtland) and in the Mjösen 
district in Norway. Ctenocephalus exsulans is thus no very 
expedient index fossil for whole Scandinavia and seems always 
to accompany Ptychagnostus (Triplagnostus) gibbus. 

See also: Exsulans limestone and Coronatus limestone. 


Compare : Hansen (K.) (1945); WESTERGäRD (A.H.) (1946). 


(G. BEXELL). 
CTIENOPYGESZONER anae e eve Cambrian 
See: OLENID SHALE. 
CYCLAS NATHORSTI (Zone of...) ...............--- Liassic 
LUNDGREN (1878). 
See: LIASSIC. 
CYCLOGNATHUS ZONE .......... 99-0 e 1: Cambrian 
See: OLENID SHALE. 
CYPRINIFORMIS ZONE HS 2.) ee OMIM Liassic 


TROEDSSON (1951). 
See : LIASSIC. 


77 


CYRTOGRAPTUS CARRUTHERSI AND MONOGRAPTUS 
TESTIS ZONE: SE erg E, EE Silurian 


Moserc (1911). [Shale with Monograptus testis > LINNARSSON, 
1879; Monograptus testis zone TULLBERG, 1880; Cyrtograptus car- 
ruthersi zone TULLBERG, 1882; Testis shale Horsr, 1892.] 


Consists of grey to dark grey shales with calcareous concre- 
tions. Generally rich in fossils. Its most characteristic species is 
Monograptus testis (Barrande). In addition to this species, there 
occur Cardiola cornucopiae (Goldfuss), Momograptus dubius 
(Suess), M. flemingi (Salter), M. vomerinus (Nicholson), (?) Cyr- 
tograptus carruthersi Lapworth, C. lundgremi Tullberg, etc. — 
Scania: Linnebjär in the parish of S. Sandby; Röstänga; Tosterup; 
Smedstorp; O. Tommarp; Järrestad; O. Hoby; (probably) Knuts- 
torp in the parish of Kàgeród. — Constitutes the uppermost zone 
of the Cyrtograptus shale. See also under Cyrtograptus shale. 


(J. E. HEDE). 


CYRTOGRAPTUS CARRUTHERSI ZONE ......... Silurian 
TULLBERG (1882). 
See: CYRTOGRAPTUS CARRUTHERSI and MONOGRAPTUS TES- 
TIS ZONE. 


CYRTOGRAPTUS GRAYI ZONE ................. Silurian 


TULLBERG (1882). 
See: CYRTOGRAPTUS SHALE. 


CYRTOGRAPTUS LAPWORTHI ZONE ............ Silurian 
TULLBERG (1882). 


«Partly loose, light chocolate-coloured and fine-grained, 
partly coarser, dark-grey shales. » In Västergötland (Kinnekulle), 
black and grey mudstones. 

Fossils : Retiolites geinitzianus (Barrande), Monograptus cre- 
nulatus Törnquist, M. linnarssoni Tullberg, M. priodon (Bronn), 
Cyrtograptus lapworthi Tullberg, Barrandeograptus pulchellus 
(Tullberg), etc. Underlain by zone of Monograptus spiralis and 
overlain by zone of Cyrtograptus murchisoni. — 

Scania: Röstånga; Bollerup. Vásetrgótland : Kinnekulle. — 
Constitutes a zone within the Retiolites shale, q.v. See also Cyrto- 
graptus shale. 

(J. E. HEDE). 


CYRTOGRAPTUS MURCHISONI ZONE .......... Silurian 
TULLBERG (LAPWORTH) (1880). 


Grey and dark grey shales including, sparsely, calcareous 
concretions. 

Fossils: Retiolites geinitzianus (Barrande), Monograptus 
priodon (Bronn), M. speciosus Tullberg, M. vomerinus (Nichol- 
son), Cyrtograptus murchisoni Carruthers, etc. Underlain by zone 
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of Cyrtograptus lapworthi and overlain by zone of Monograptus 
riccartonensis. — Scania : Röstänga; Ask; Ö. Tommarp. — Consti- 
tutes the uppermost zone of the Retiolites shale, q.v. 
See also: Cyrtograptus shale. 
(J. E. HEDE). 


CYRTOGRAPTUS RIGIDUS ZONE ............... Silurian 
TULLBERG (1882). 


Consists of grey to dark grey shales, occasionally including 
calcareous concretions. The zone fossil, Cyrtograptus rigidus 
Tullberg, occurs associated with Monograptus dubius (Suess), 
M. flemingi (Salter), M. retroflexus Tullberg, M. vomerinus (Ni- 
cholson), Cyrtograptus moniliformis Tullberg, and other forms. 
Underlain by zone of Monograptus riccartonensis and overlain 
by zone of Cyrtograptus carruthersi and Momograptus testis. 
— Scania : Röstänga; S. Sandby; Ö. Hoby. — Constitutes the next 
youngest zone of the Cyrtograptus shale, q.v. 

(J. E. HEDE). 


CYHIOGHAPTUSSSHALEL E EE «cee cr 425 2 2 7 Silurian 
TULLBERG (1880). (Cyrtograptus beds MosEnc, 1910). 


The name Cyrtograptus shale was originally applied to that 
part of the Scanian graptolite-bearing shales which is situated 
between the Cardiola (Colonus) shale and the Retiolites shale. 
In 1882 TULLBERG included in it also the Retiolites shale. At the 
same time, TULLBERG distinguished in the Cyrtograptus shale the 
following zones, in descending order: 

Zone of Cyrtograptus carruthersi 

« Cyrtograptus rigidus 

« Cyrtograptus murchisoni 

« Monograptus riccartonensis 
« Cyrtograptus lapworthi 

< Cyrtograptus ? spiralis 

< Cyrtograptus grayi 

Some alterations were made in this scheme by TULLBERG in 
1883. Thus, the zone of Cyrtograptus murchisoni and the zone of 
Monograptus riccartonensis changed places. In 1911 MOBERG 
applied to TurLBERG's zone of Cyrtograptus carruthersi the desig- 
nation «zone of Cyrtograptus carruthersi Lapw. and Mono- 
graptus testis (Barr.) ». TÖRNQUIST in 1913, grouped together 
TULLBERG’s zones of Cyrtograptus grayi and of Cyrtograptus ? 
spiralis, and proposed for these zones the designation « zone of 
Monograptus spiralis (Gein.) ». Further, TÖRNQUIST superposed 
the zone of Cyrtograptus lapworthi on the zone of Cyrtograptus 
murchisoni, and proposed for the three youngest zones the name 
« Flemingi beds » (« Flemingiiledet »). 

The classification of the Cyrtograptus beds of Sweden, esta- 
blished on graptolite evidence, now in general use, has the 
following appearance, in descending order: 
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Zone of Cyrtograptus carruthersi and Monograptus 
testis Flemingi 
e  Cyrtograptus rigidus beds 
« Monograptus riccartonensis 


< Cyrtograptus murchisoni 


< < lapworthi Retiolites 


zone of Monograptus beds 


e Monograptus spiralis crenulatus 


The Cyrtograptus shale consists of a series of grey, dark grey 
or nearly black, greenish-grey, brownish, or reddish-grey shales 
(in places, grey and black  mudstones), generally inclu- 
ding calcareous concretions, and sometimes interbedded with 
thin beds of reddish-grey, yellowish or greenish-grey, dense, 
hard limestone. Thin beds of bentonite have been observed 
locally in the lower part of the Cyrtograptus shale (see also 
under Retiolites shale). Usually rich in graptolites, but fairly 
poor in other fossils. At Smedstorp in Scania, there occur lenses 
of mudstone, embedded in shales. One of these lenses has yielded 
Chonetes cingulatus Lindstróm, Cardiola cornucopiae (Goldfuss), 
C. migrans Barrande, gastropods, cephalopods, Aptychopsis prima 
Barrande, Miraspis mira (Barrande), Ampyx rouaulti Barrande, 
Dalmanites mobergi Hede, Gothograptus massa (Holm), Mono- 
graptus dubius (Suess), etc., and another has yielded « Atrypa » 
dormitzeri Barrande, Cardiola cornucopiae (Goldfuss), C. migrans 
Barrande, Monograptus flemingi (Salter), etc. These deposits are 
by Hepe, 1942, regarded as probably belonging to the Monograp- 
tus testis zone (— zone of Cyrtograptus lundgremi in Britain). 
And at Röstänga, a fauna resembling that from Smedstorp, and 
including, besides, Monograptus testis (Barrande), has been found 
in shales, according to NirssoN, 1946, belonging to the zone of 
M. testis. For the faunas occurring in the Cyrtograptus shale, see 
also under the respective zonal terms. The total thickness seems 
to be considerable, but is not very definitely known. At Röstänga 
in Scania, the thickness has been estimated to be at least 350 m, 
in all probability, however, too high a figure. Underlain by 
Rastrites shale. In Scania, where the series is most complete, 
overlain by Colonus shale. See also Retiolites shale. — Scania: 
Järrestad ; Ó. Tommarp ; Ö. Hoby ; Borrby ; Hörup ; Löderup ; 
Bollerup; Ö. Ingelstad; Kvärrestad; Smedstorp; Fägeltofta; Tos- 
terup; S. Sandby; Ask; Röstänga; Kägeröd. Östergötland : near 
Motala (boulders). Västergötland: Kinnekulle; Billingen (near 
Toran in the parish of Öglunda). Dalecarlia: The Siljan district. 
Jämtland. 


Literature : LINNARSON (G.) (1879); TULLBERG (S.A.) (1880); 
TULLBERG (S.A.) (1882); TULLBERG (S.A.) (1883); TULLBERG (S.A.) 
(1883); NatHorst (A.G.) (1885); TorNaquist (S.L.) (1889); Horst 
(N.O.) (1892); MosBErc (J.C.) (1895); Tornquist (S.L.) (1899); 
Mosere (J.C.) (1910); Mopgse (J.C.) (1911); Torneuist (S.L.) 
(1913); Hepe (J.E. (1915); MUNTHE (H.), JOHANSSON (H.E) & 
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GrönwauL (K.A.) (1920); Hepe (J.E.) (1942); NirssoN (R.) (1946) ; 
WAERN (B.), THORSLUND (P.) & HENNINGSMOEN (G.) (1948). 


(J.E. HEDE). 
CYRTOGRAPTUS ? SPIRALIS ZONE ............. Silurian 
TULLBERG (1882). 
See under: CYRTOGRAPTUS SHALE. 
CYSTIDISHALE Lv II REL PEE Ordovician 


Funxkauist (1919). 

Dark-gray, partly calcareous shale, 0,6 m thick, with Helio- 
crimites granatum (Wahl), Echinosphaerites ? sp., Haplosphaero- 
mis oblonga (Ang.), etc., resting on a bed of limestone, called 
Ampyx limestone, and overlain by shales belonging, according 
to FuNEQUIST (1919), to the zone of Dicranograptus clingani. 
Known only from south-eastern Scania, type locality Tommarp. 

Literature: Funkqusst (H.P.A.) (1919), Kungl. Fysiogr. 
Süllsk. Handl., N. F., Bd. 31, n? 1, Lund. 

(V. JAANUSSON). 


CYSTIDEAN LIMESTONE 
TónNquisT (1871). 
See: LUDIBUNDUS LIMESTONE. 


po pide apu E eh C Rene Ordovician 


D 
DALEEORMATION Ee et Ge Pre-Cambrian 
See: DAL SERIES. 
DAT SERIES E. Te EE E Ee? Pre-Cambrian 


Series of sediments and basic volcanics in Dalsland and 
South-Western Vermland, originally described by TORNEBOHM 
(A.E.), (1870) and later investigated and discussed by a great 
many petrologists.TORNEBOHM considered the thickness of the Dal 
series to amount locally to 1,900 m. Four formations were distin- 
guished, viz. 

Thickness, max. 


Am 3neEslatesformalloODhqee to o DT 405 m 
éi, LÉIREN ten MOLTO ALIONM renee een ne 480 m 
2. Slate formation including quartzitic sands- 

tonerand Pasic volcanics sae rer T EE 840 m 


Im Basaletormatione o e ee ee 195 m 


1920 m 
The Dal series is strongly folded and has been cut by several 
faults. TORNEBOHM at first considered it as Lower Cambrian and 
correlated it with Sparagmitian (which has been classed as a late 
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Algonkian system). In 1883, Narpopsr (A. G.) referred the Dal 
series to pre-Cambrian, and in 1894 he stated that the folding 
and the denudation of the series have also taken place in pre- 
Cambrian. SEDERHOLM (J. J.) (1897) regarded the Dal series as 
Jatulian, whereas TÖRNEBOHM in 1910 considered it as Jotnian. 
HorwaquisT (P. J.) (1909) and Höcsom (A. G.) (1910) joined SEDER- 
HOLM’S opinion. According to ASKLUND (B.) (1931), the Dal series 
could be included in Jatulian only if this system belonged to 
post-Archean, and in 1944 Sunpıus (N.) was inclined to refer the 
Dal series to Jotnian. 

In 1932, SEDERHOLM classed the Dal series as a Karelian sys- 
tem distinguished as Dalslandian and placed it below Jotnian and 
Hoglandian (approximately corresponding to sub-Jotnian), be- 
tween Jatulian (older) and the Bohus granite (younger). In 1947, 
W. Larsson stated that the Bohus granite penetrates the Dal 
series and could thus confirm SEDERHOLM’s proposal. In 1956, Mac- 
NUSSON (N.H.) redefined SEDERHOLM’s Dalslandian as a cycle 
including the Kappebo and Dal series as well as the Bohus and 
Karlshamn granites. 

According to Larsson (1947), the Dal series is in Northern 
Dalsland thus composed : 


Algonkian. 
Discordance 
Pegmatite and aplite.) Weak textural 
Bohus granite. metamorphism 
Quartz breccias. Faulting. 


Quartz dikes. 

Felspar-bearing quartz dikes. 

Strong structural metamorphism inclu- Overthrusts. 
ding migmatitization and pegmatite 
intrusions. 

Development of breccias. 

11. Liane slate. 

10. Quartzite. 

9. Clay slate. Folding. 

8. Chlorite stone (spilite, most fre- 

quently altered). 

. Clay slate. 

. Chlorite stone (spilite, most fre- 

quently altered). 

Quartzitic sandstone. 

. Chlorite stone (spilite, most fre- 

quently altered). 

. Quartzitic sandstone. 

. Conglomerate. 

. Arkose. 


Dal series 


Hw BU OA 


Discordance ———— — — ————— — 


Kappebo series. 


— —— —- Great discordance 
Late Gothian. 
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Selected bibliography : TÖRNEBOHM (A.E.) (1870); NATHORST 
(A.G.) (1883); NarHonsT (A.G.) (1894); SEDERHOLM (J.J.) (1897); 
Hormguist (P.J.) (1909); Höcsom (A.G.) (1909); TÖRNEBOHM (A.E.) 
(1910); Askunn (B.) (1931); SEDERHOLM (J.J.) (1932); SUNDIUS 
(N.) (1944); Larsson (W.) (1947); Macnusson (N.H.) (1957); 
Larsson (W.) (1956). 

(P.H. LUNDEGäRDH). 


DALA PORPHYRY SERIES =. ........ eee Pre-Cambrian 


Term emanating from Store (M.) (1872). The Dala porphyry 
series, at first described by HJELM (P. J.) in 1805, comprises por- 
phyries and porpyrites of highly variable compositions in Northern 
Dalecarlia and Southern Härjedalen, Central Sweden (Elvdal por- 
phyry, Blyberg porphyry, etc.). Restricted quantities of similar 
rocks occur under part of the Gävle and Mälar sandstones. The 
series also includes tuffs and, further, arkoses developed by super- 
ficial weathering of one lava bed before the extrusion of the next 
lava portion. These arkoses have most frequently got intermixed 
with tuffitic matter. They are often conglomeratic. The sedi- 
mentary rocks now mentioned have since 1872 been known as 
Digerberg sandstone, another name proposed by STOLPE. 

A basal conglomerate frequently separates the porphyry se- 
ries from its substratum. 

The Dala porphyry series and its substratum have been in- 
vesitgated by Srorre (M.) (1872, the Digerberg sandstone), Tör- 
NEBOHM (A. E.) (1873), NORDENSKJÖLD (O.) (1894), WEIBULL (M.) 
(1897), LoosTröm (R.) (1916), and EckERMANN (H. von) (1936). Tör- 
NEBOHM interpreted the porphyry series as Archean, whereas SE- 
DERHOLM (J. J.) (1897) thought its was younger. HöcBom (A. G.) 
(1910) placed the series between Archean and the Dala sandstone 
series (Jotnian). This view has been generally adopted, and the 
Dala porphyry series has thus been included in sub-Jotnian. SE- 
DERHOLM (1927) has used the synonym Hoglandian. 

The Dala porphyry series has been intruded by granites inter- 
preted as equivalents of the Finnish rapakivi granites and sup- 
posed to derive their origin from the same magma as the porphy- 
ries (Garberg granite, Strómsbro granite, etc.). 


Literature: STOPLE (M.) (1872); TÖRNEBOHM (A.E.) (1873); 
NORDENSKJÖLD (O.) (1894); WEIBULL (M.) (1897); SEDERHOLM (J.J.) 
(1897); Höcsom (A.G.) (1910); Looström (R.) (1916); SEDERHOLM 
(J.J.) (1927); von EckERMANN (H.) (1936). 


(P. H. LuNDEGÀRDH). 


DALA SANDSTONE SERIES ............... Pre-Cambrian 


Term given by TörNEBOHM (A. E.) in 1873. (Compare Dala se- 
ries). The large sandstone district in Western Dalecarlia has been 
interpreted very long ago as an independent system and was 
earlier called * the red sandstone of Dalecarlia ". According to 
TORNEBOHM, it is built up of almost horizontal layers of sandstone 
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and quartzite with two intercalated beds of diabase. These divide 
the series into three groups : 
Thickness, m 
9. Reddish sandstone interstratified with red 
shale end en sents ea A 210 — 240 
8. Upper diabase bed (Särna diabase, intru- 
SIVe)upih co E 30 — 75 
. Light quartzitic sandstone with red shale 
. Greyish white quartzite with grey shale .. 120 
. Light quartzite with thin beds of red shale 
. Reddish brown sandstone .............. 120 
. Lower diabase bed (Öje diabase, effusive, 
amygdaloid, and frequently agglomeratic) 15 — 90 
. Reddish quartz-sandstone with dark beds 
. Conglomerate with pebbles of quartzite 150 — 240 
and porphyries 


WROD 


HD 


645 — 885 

As regards the age of the Dala sandstone series, TORNEBOHM 
differed from his predecessors who had suggested it to be Devo- 
nian. TORNEBOHM originally believed that the sedimentation of the 
Dala sandstone began in Cambrian and continued in Ordovician, 
but in 1883 he interpreted the series as older than the Lower 
Cambrian Holmia kjerulfi zone. He compared it both with the 
red Seandinavian sparagmites and the lower groups of the Dal 
series. He regarded the sandstones of the Gävle (Gefle) — Stor- 
vik region (compare Gävle sandstone series), Lake Mälar (com- 
pare Mälar sandstone series), Ángermanland (compare Nordingrä 
sandstone), and Almesákra, Smáland (compare Almesákra series) 
as relies of an extensive sandstone complex, which he included 
in Cambrian. 

In addition to the Särna diabase, hypabyssal Äsby dolerite 
penetrates the Dala sandstone. In 1889, A. G. Höcsom emphasized 
that the Äsby dolerite intrudes neither Cambro-Silurian nor the 
Vemdal quartzite (classed as Eocambrian). The latter should cover 
the Dala sandstone unconformably, an opinion earlier expressed 
by TORNEBOHM (1883). 

G. C. von SCHMALENSEE (1892) placed the Dala sandstone in 
pre-Cambrian as did also A. G. NATHORST (1894), on account of 
the total absence of fossils. In 1896, this view was adopted by 
TORNEBOHM, who now regarded it as Algonkian and compared it 
with the Bjórneborg sandstone in Finland. The latter was inclu- 
ded in Jotnian by J. J. SEDERHOLM (1897). The Jotnian age of the 
Dala sandstone series has since then been generally adopted. In 
1910, A. G. Höcsom pointed out the existence of a great denuda- 
tion epoch between the Dala sandstone and Cambrian. Thanks to 
faults, part of the former has been preserved till our days. Ac- 
cording to Höcsom, the Jotnian age of the Dala series is ascertai- 
ned by the fact that Cambro-Silurian occurs in pre-Cambrian 
valleys excavated in the sparagmite covering the Dala sandstone 
towards the north-west. 
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G. FRÖDIN (1920) expressed the opinion that the Dala sand- 
stone was a semi-aride, pre-Cambrian or Eocambrian complex 
which should be conformably overlain by Cambrian deposits. 
This peculiar view was immediately rejected by A. GavELIN and 
H. OLIVECRONA, who agreed with Höcsom in emphasizing the Dala 
series to be upwards limited by a surface of denudation. In a 
careful redescription of the series by Otivecrona (1920), the 
sequence given as early as in 1873 by TÖRNEBOHM was proved to 
be correct in all its essential features. The bottom conglomerate 
was said to be sometimes replaced by a greyish red sandstone, 
and OrivEcROoNA proved that the Öje diabase covers unconforma- 
bly the underlying sandstone layer. 


Selected bibliography : TónNEBOHM (A.E.) (1873); TóRNEBOHM 
(A.E.) (1883); von SCHMALENSEE (G.C.) (1892); NarHonsT (A.G.) 
(1894); TÖRNEBOHM (A.E.) (1896); ToRNEBoHM (A.E.) (1896); SE- 
DERHOLM (J.J.) (1897); HöcBom (A.G.) (1910); Gavetin (A.) (1920); 
FRÖDIN (G.) (1920); OrivEcRONA (H.) (1920); von EcKERMANN (H.) 
(1936). 

(A. Höcsom T and P.H. LuNDEGÀRDH). 


DALAXSEHIESSCOIUUNMS wo EEUU ERR Pre-Cambrian 


Term introduced by H. von ECKERMANN (1936) for the sub- 
Jotnian and Jotnian rocks of Dalecarlia and adjacent parts of 
Sweden. The Dala series is composed thus : 
| 5. Dolerite (Asby dolerite and related rocks). 


Jotni 
RE . Dala sandstone series. (See this term.) 


4 
| 3. Rapakivi granite 
2. Porphyries and porphyrites. (Compare Dala 
porphyry series.) 
1. Basal conglomerate. 
Literature : von ECKERMANN (H). (1936). 
(P.H. LuNDEGÀRDH). 


sub-Jotnian 


DALMANITES'BEDS. 5... necp ee Ordovician 
TROEDSSON (1920). 
See: DALMANITINA BEDS. 


DALMANITES MUCRONATUS ZONE, DALM. EUCENTRUS 
AONE A NE io E E Ordovician 
See: DALMANITINA BEDS. 


DALMANITINA BEDS 5:5 3). 22 2 EEE Ordovician 


JAANUSSON (1944) (Regio Harparum ANGELIN (1854), pars; 
Brachiopod shale proper LINNARSSON (1868), pars; zone of Pha- 
cops mucronata TULLBERG (1882); zone of Phacops eucentra Mo- 
BERG (1910); Dalmanites beds TTRoEpssoN (1920), pars). 


Topmost Upper Ordovician. — A division resting on the Stau- 
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rocephalus shale (q.v.) and, at Kinnekulle at least (WAERN 1948), 
overlain by beds very likely corresponding to the middle part of 
the Glyptograptus persculptus zone. Probably corresponding to 
the topmost part of the Ashgillian in Great Britain. Consisting 
mainly of more or less arenaceous mudstone in Scania and Väs- 
tergötland, and of varying lithological composition in other dis- 
tricts. 

This division has been the object of much discusssion as to 
its subdivision and its inclusion with the Ordovician or the Silu- 
rian. LINNARSSON (1869) distinguished an uppermost part of his 
Brachiopod shale proper in Västergötland as Acidaspis shale. 
TROEDSSON (1920) introduced the name Dalmanites beds and divi- 
ded these beds in Scania as follows (1918, 1920) : 


Zone of Climacograptus scalaris normalis Lapw. 

a. Homalonotus 
platynotus 
(Dalm.) 

b. Conotreta 
acuta 
Troeds. 


> >» Dalmanites mucronatus (Brongn.) 


> > Dalmanites eucentrus (Ang.) 


In Västergötland Troeosson (1921) recognized only the two 
upper zones, called by him the zone of Acidaspis centrina (Dalm.) 
and Clim. scalaris normalis Lapw., and the zone of Meristella 
crassa Sow. and Homalonotus platynotus (Dalm.), the former zone 
evidently corresponding to LiNNARSSON's Acidaspis shale. 
[Comments : Dalmanites mucronatus = Dalmanitina mucro- 
nata; Dalmanites eucentrus = Dalmanitina olini Temple; Homa- 
lonotus platynotus = Brongniartella platynotus; Acidaspis centri- 
na = Leonaspis centrina; Meristella crassa = Meristella ? cassi- 
dea (Dalman) ]. Schmior (H.) (1935) proved that Dalm. olini which 
is found only in Scania, occurs there together with Dalm. mucro- 
nata. The two lower zones distinguished by TROEDSSON in Scania 
have not been recognized elsewhere in Sweden. According to 
WAERN (1948) the Dalmanitina beds in Västergötland belong to 
the zone of Dalm. mucronata and Brongniartella platynotus, and, 
with regard to Kinnekulle, the zone of « Acidaspis » centrina and 
Climacogr. scalaris normalis should be included with the Rastrites 
beds. In the Siljan district, Dalarna, Thorslund (1935) distingui- 
shed a zone with « Meristella » crassa (= M. ? cassidae) and Pty- 
chophyllum craigense M’ Coy, and correlated it with the Dalma- 
nitina beds in Västergötland. In eastern Jämtland the Kyrkäs 
quartzite (WIMAN 1893), or Kyrkás group (THORSLUND 1940), has 
been approximately correlated with the Dalmanitina beds. Un- 
published data prove that the lower part of the Kyrkàs group 
represents the Dalmanitina beds in Jámtland. In the central and 
western Lake Storsjón district the basal unfossiliferous part of 
the Phacops quartzite possibly corresponds in age to these beds. 


Originally the Dalmanitina beds were regarded as belonging 
to the Upper Ordovician (LINNARSSON 1869, TULLBERG 1882, etc.). 
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Later Horm (1901) and a few subsequent authors considered them 
as transgressive beds at the base of the Silurian, but this view 
is no longer held. See Upper Ordovician. 

In addition to the species mentioned above the fauna includes: 
Lichas laciniatus (Wahlenberg), L. affinis Ang., Dicranopeltis po- 
lytomus (Ang.), Acidaspis (Leonaspis) centrina (Dalm.), ostracods, 
gastropods, bryozoans, Dalmanella testudinaria (Dalm.), Atrypa ? 
canaliculata (Dalm.) and other brachiopods, e Ptychophyllum > 
linnarssoni Lindstr., etc. 

At the type locality Älleberg in Västergötland the Dalmaniti- 
na beds attain a thickness of 3,5 m, and consist of hard, silty and 
slightly calcareous mudstone with the intercalation of a thick bed 
of sandy, occasionally conglomeratic limestone. Thickness at Rö- 
stänga in Scania about 5,5 m. In Östergötland the beds are locally 
conglomeratic at the base, otherwise consisting of layers of limes- 
tone and shale. In the Siljan district the basal part is developed 
locally as « Klingkalk » (q. v.) which is overlain by grayish and 
red shales; thickness varying from place to place, at least 20 m 
to more than 35 m; greatest thickness close to the occurrences 
of the Boda limestone reefs the upper part of which are con- 
temporaneous with the Dalmanitina beds. The corresponding beds 
of the Kyrkäs group, Jámtland, are typical shallow water deposits, 
about 30 m thick at Rannäsen, near Östersund; the main part 
consists of beds of dark or light quartzites intercalated by dark 
sandy shales, the beds showing mud cracks, ripple-marks, cross- 
lamination, and intraformational conglomerates; above follow 
black fossiliferous mudstone and, at the very top, a thick bed of 
silty limestone. — Slatdal limestone, Vojtja quartzite, and Vojtja 
conglomerate are formations in the Caledonides of Vasterbotten 
correlated with Dalmanitina beds. 

Literature : LINNARSSON (G.) (1868); LINNARSSON (G.) (1869); 
TULLBERG (S.A.) (1882); WIMAN (C.) (1893); Horm (G.) and MUNTHE 
(H.) (1901); Mosere (J.C.) (1910), p. 44; TRoEpssoN (G.T.) (1918); 
(1920); TROEDSSON (G.T.) (1921); KULLInG (O.) (1935), p. 253; 
THORSLUND (P.) (1935); Schmmr (H.) (1935); THORSLUND (P.) 
(1940); THORSLUND (P.) (1943); Jaanusson (V.) (1944); WAERN 
(B.), etc. (1948). 

(P. THORSLUND). 


DALMANITINA MUCRONATA (and Brongniartella platyno- 
Ius FZONEV 122139 4 A a ee ee Ordovician 


WAERN (1948). 
See: DALMANITINA BEDS. 


DALSLAND SERIES 
See: DAL SERIES. 


MUERE UR E ob Pre-Cambrian 


DALSLAND SYSTEM 
See: DAL SERIES. 


va esce ORIATUR Precambrian 
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DALSLANDIAN 357 sö: sc os Bess une. erue rs Pre-Cambrian 


Term suggested by J.J. SEDERHOLM in 1932 for the Dal series 
(Dalsland series) in South-Western Sweden. Below Dalslandian, 
Sederholm placed, inter alia, the Kroppefjäll granite and, above 
it, inter alia, the Bohus granite. (Compare Gothian and Karelian.) 
Dalslandian should thus belong to the Karelian (Karelidic) cycle. 

Recently, MAGNUSSON (N.H.) (1957) has adopted Dalslandian 
and widened it so as to comprise not only the Dal series but 
also the Kappebo series as well as the Bohus and Karlshamn 
granites, in order to distinguish these from the Karelian rocks 
of Northern Sweden. MAGNUSSON, indeed, thinks it is not advis- 
eable to parallel at present the latter with the youngest Archean 
rocks in South-Western Sweden. 


Literature: SEDERHOLM (J.J.) (1932); Magnusson (N.H.) (1957). 
(P.H. LUNDEGåRDH). 


DANIAN TSE SEEN EE EE Cretaceous 


The Danian was as already as 1815 recorded by NILSSON, 
as the youngest division of the Cretaceous Sweden and Denmark. 
He noted the « Faxe-Limestone » (Faxekalksten), in named after 
Faxe in Denmark which is type locality. The uppermost part of 
the same stage was somewhat later separated as the Saltholm- 
Limestone named after its occurrence on the Danish island Salt- 
holm. 

In 1846 Desor designated all limestones on the top of the 
chalk in Denmark « Danian » and placed them as the highest part 
of the Cretaceous. A long discussion on the geological position of 
the Danian began in 1897, after that GRoSSoUVRE had ranged the 
Danian with the Tertiary. This discussion has continued into our 
days. For Swedish students this discussion never was actual and 
the Danian has here always been regarded as the highest part of 
the Cretaceous (see below). The stratigraphy and faunas of the 
Danian in Sweden were published by BROTZEN, Davis, HADDING, 
Hennic, Hacc, JOHNSTRUP, LUNDGREN, TROEDSSON. The earlier 
stratigraphy of the Danian was based on the different characters 
of the limestones. Fossils were first much later used for strati- 
graphical classifications. In the literature petrographical terms 
were applied to stratigraphical units, but never came into com- 
mon use. Such names were: Bryozoan limestone, « Limsten », 
Coccolith limestone = Saltholmslimestone, Coral limestone = 
Faxe limestone. 


Stratigraphy : 
Paleocene 


Lime-sands, flint-beds 

with Crania tuebrculata, 
Upper Danian | Echinocorys globosus, 

Tylocidaris vexilifera zone. 
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l : Bryozoan limestone 
Middle Danian Tylocidaris brünnichi zone. 


d Bryozoan limestone 
Lower Danian Tylocidaris abildgaardi 


Maastrichtian 
The Lower Danian. 


The border Maastrichtian/Danian is exposed in the quarry of 
Limhamn since 1956, but was wellknown from many bore- 
holes in the entire south-western part of the province of Scania. 
The petrographical change between these two series can be 
indistinct, but the faunistical change is very marked. At the 
bottom of the section the rocks are of the same type as to the 
highest chalk of the Maastrichtian, which contains an abundance 
of bryozoa and flint-beds. Below as well as above the faunistic 
break there occurs blackish or greyish chalk, containing clayish 
material. Higher up in the section one or a few hard limestone beds 
occur occasionally. A few meters around the stratigraphical base 
hard limestones and medium grained limesand consisting of loose 
bryozoan fragments and flint-beds follow each other in which loose 
bryozoan aggregates are dominant. These layers were visible for 
a short time during the years 1937 and 1938, while a new harbour 
basin was built at Trelleborg (BROTZEN 1949). These layers are 
situated about 10 meters above the base of the Danian with 
Echinocorys sulcatus Goldf. and Temnocidaris danica Des. The 
guide fossil of the Lower Danian, Tylocidaris vexilifera Schl. var. 
abildgaardi Ravn, occurs together with Tylocidaris vexilifera var. 
brünnichi Ravn, which already indicates the middle part of the 
Danian. The thickness of the lower series is between 10-20 meters. 

A much complete section of the Lower Danian has become 
visilbe by continuous work in the quarry of Limhamn. 


The Middle Danian. 


This series is best visible in the large quarry of Limhamn 
near Malmö belonging to the Scanian Cement Factory. Here hard 
and loose bryozoan aggregates occur as soft or hard limestones 
with intercalations of flint-beds. The irregularities in the thickness 
of the beds is connected with the appearance of bryozoan reefs 
in the upper part of the series. In the center of those reefs lenses 
of coral-limestones known as « Faxe-limestone » can exist. The 
very rich fauna indicates the Middle Danian as it is developed in 
Denmark. There occur Dromia rugosa, Hercoglossa danica Schl., 
Echinocorys sulcatus cf. and Echinocorys globosus Goldf. Tyloci- 
daris brünnichi (Ravn). As hitherto known the boundary between 
the Middle and Lower Danian is marked by a new series of bio- 
herms with different Tylocidaris species. The faunal differences 
are small and there is little change from the typical Lower to 
the Middle Danian faunae. On the top of the Middle Danian the 
bryozoan limestones disappear, and beds with fine-grained lime- 
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stones alternating with many and thick flint layers occur. Accord- 
ing to BROTZEN, 1940, the Upper Danian begins with this change 
in the type of rock. The thickness of the Middle Danian varies 
from 40 to 110 m. 


The Upper Danian. 

The old quarry at Klagshamn about 15km south of Malmö 
showed typical Upper Danian in contact with the Paleocene. The 
guide fossils are Crania tuberculata typica and Tylocidaris vexi- 
lifera typica. The quarry of Klagshamn were some years ago filled 
with water. Also a second outcrop of the Upper Danian at Östra 
Torp is now destroyed. The rocks of the Upper Danian are in 
Sweden characterized by grey and yellow fine-grained limestones. 
The loose variant is called « Lime-sands. » Bryozoan limestones do 
not occur in the Upper Danian and bryozoa are becoming rare. The 
thickness and number of flint-beds increase from: the Middle 
towards the Upper Danian. Some of the flint beds reach a thick- 
ness of two meters or more. The maximal thickness of the Upper 
Danian is found at Klagshamn, where 40 meters of the section 
belong to this series. 

Fossils occur rarely in the Upper Danian compared to the 
abundance of fossils in the Lower and Middle Danian. The lower 
part of this series contains many vertebrate remains. From the 
old quarry Annetorp near Malmö were known a bird (Scaniornis), 
crocodiles and many fishes. Echinides and brachiopodes are not 
rare. Foraminifera occur abundantly and have a different cha- 
racter from those of the Middle Danian and are closely related 
to the Tertiary ones. 


Localities. 

The best exposed section is the quarry of Limhamn south 
of Malmö, in which the Lower, Middle and the lower half of the 
Upper Danian is visible. All other outcrops are situated along the 
southern coast of the province of Scania and are generally smaller. 
The Danian is best known from several boreholes and occurs 
below Quaternary deposits in the whole area south and southwest 
of the line Landskrona-Ystad. 


Bibl, see: Cretaceous. 
(F. BROTZEN). 


DANIGLAZIALE ZEIT. 
Siehe: QUARTAR. 


DAVIA FELAGS Z GS. TEE ee Silurian 


MUNTHE (1910). 
See: DAYIA LIMESTONE. 


DANSTASUIMESTONES. 7 EE ne site Silurian 
MUNTHE (1907). (Dav1a flags MuNTHE, 1910). 
A thin (less than one decimetre thick) bed of hard, dolomitic 
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and calcareous flags (MuNTHE, 1910), in places very rich in Dayia 
navicula (J. de C. Sowerby). Overlain by Girvanella marl of 
MvuntHE 1907 (Sphaerocodium marl of MuntHE, 1910). — South- 
ernmost Gotland. — In 1907 regarded by MuNTHE as forming the 
topmost part of the « Marl-shale with limestone bands», and in 
1910 separated by him as « a distinct stratum » overlying « Marl- 
shales with lenses and bands of limestone ». In 1921 included by 
Heng in Hemse group. 


Literature : MUNTHE (H.) (1907), Geol. Fören. Förh., Band 29, 
pp. 130-140, Stockholm; Muntue (H.) (1910). 
(J. E. HEDE). 


DAYIASSHALER 7 e E EAE E ES ts Silurian 
MUNTHE (1916). 


As far as Sweden is concerned, the name Dayia shale, which 
is derived from Dayia navicula (J. de C. Sowerby), was in 1916, 
used by Muntue for the younger part of his « Marl-shale with 
limestone bands », the Dayia limestone (flags) inclusive. In 1919 
HEDE used the same name for a series of beds — consisting of 
marl-shale with thin layers of limestone interbedded, and con- 
taining, among several other fossils, Dayia navicula (J. de C. 
Sowerby), Monograptus bohemicus (Barrande), M. nilssoni Lap- 
worth, M. scanicus Tullberg and M. varians Wood — met with 
(between 63.50 m and 128.68 m below the surface, which is situa- 
ted 8.25 m above sea-level) in the core of a deep boring at 
Burgsvik (southernmost Gotland) and corresponding to the 
e Marl-shale with limestone bands» of MuNTHE. — The marl- 
shale series of the boring core in question which by GRÖNWALL, 
1915, was considered to correspond to the Colonus shale of Scania 
and the uppermost part of the Cyrtograptus shale, is by HEDE, 
1919, regarded as synchronous with the lower part (zone of 
Monograptus milssoni) of the Colomus shale. — The Dayia shale 
in the sense given above is by Hepe, 1921, included in Hemse 
group. 


Literature : GRONWaLL (K.A.) (1915), p. 349; MuNTHE (H.) 
(1916), pp. 229-231; Hrne (J.E.) (1919). 


(J. E. HEDE). 
DECHENOCERAS COESFELDIENSIS ZONE .... Cretaceous 
SCHLÜTER (1876). 
See: CAMPANIAN. 
DEMIRASTRITES TRIANGULATUS ZONE ........ Silurian 


See: MONOGRAPTUS TRIANGULATUS ZONE. 
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DESHANYESIT- ZONE PUE A Cretaceous 
BROTZEN (1945). 
See : APTIAN and CRETACEOUS : Bibliography. 


SCDEVONDIANs "wr E Caledonian 
(Of the eastern border zone of the Swedish Caledonides). 


No Devonian rocks have so far been recorded from the 
Swedish part of the Central Scandinavian High Mountains. 
C. WiMaN, 1918 (G.F.F., Bd 40, pp. 856-858 and 1919, S.G. U., 
Ser. C. NO 295) reported the find of an erratic boulder S. E. of 
Risbäck in Southern Lapland (Västerbotten) with imprint of a 
fossil, supposed to be the devonian plant Psilophyton princeps 
Daws. (Earlier known from the Lower and Middle Devonian at 
Röragen in Norway). O. KurriNg, 1939 (G. F. F., Bd 61, pp. 412- 
415) re-examined the fossil and proved that it was without 
question an imprint of a fragmentary pleuron of a Paradoxides 
of the P. forchhammeri type. The boulder was probably derived 
from Cambrian shales in the neighbourhood. 

(O. KULLING). 


DICELLOGRAPTUS COMPLANATUS ZONE ... Ordovician 


Orın (1906). 
See: « NIOBE» LATA and DICELLOGRAPTUS COMPLANATUS 
ZONE. 


DICELLOGRAPTUS FORCHHAMMERI ZONE .. Ordovician 


Törnauıst (1913). 
See: DICRANOGRAPTUS CLINGANI ZONE. 


DICELLOGRAPTUS SHALE GROUP ........... Ordovician 


HENNING (1904). 
See: DICELLOGRAPTUS SHALE. 


DICELLOGRAPTUSESHALE SIT CE wer Ordovician 
TÖRNQUIST (1889) (Dicellograptus shale group HENNING, 1904). 


Mostly dark, graptolite-bearing shales occasionally with inter- 
calations of mudstones and thin limestone layers. Type locality : 
Fägelsäng, Scania. The upper limit, as originally defined, lies 
below the Brachiopod shale (= Staurocephalus beds + Dalmani- 
tina beds in modern terminology). The lower limit was originally 
drawn below the Didymograptus geminus zone, but was placed 
later (MoBERG 1902) on top of the Didymograptus shale. The most 
complete development of the Dicellograptus shale is found in wes- 
tern Scania, but portions of it are intercalated to a varying extent 
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between deposits of shelly facies in all Cambro-Silurian areas 
of Sweden with the exception of the weasternmost one (Öland, 
Gotland, and the submarine South Bothnian area). Comprehen- 
sive historical reviews are given by MOBERG (1910) and HappiNG 
(1913). The usual succession of the Lower and Middle Dicello- 
graptus shales is that of Hanpıng (1913, 1915) and is as follows : 


à Zone of Climacograptus styloideus 
Middle : : 1 
icell > > Dicranograptus clingani 
Dice Ek > > Amplexograptus vasae 
Ins > > Climacograptus rugosus 
Lower Zone of Nemagraptus gracilis 
Dicellograptus > > Climacograptus putillus 
shale > > Glossograptus hincksi 


Into the Upper Dicellograptus shale TónNquisT (1889) origi- 
nally included TULLBERG’S (1883) three zones of Niobe lata and 
Dicellograptus complanatus, of Diplograptus pristis, and of Diplo- 
graptus quadrimucronatus. Diplograptus pristis was reported by 
Orın (1906) to occur in several zones of the Middle Dicellograptus 
shale, particularly in the Pleurograptus linearis zone, and does not 
characterize a zone of its own (according to TónNqursT (1913), pp. 
426-427, this species has, moreover, been erroneously determined 
in Scania). TULLBERG’s zone of Diplograptus quadrimucronatus was 
considered by OLIN (1906) as synonymous with the Middle Dicello- 
graptus zone of Dicranograptus clingani. Thus the zone of « Niobe» 
lata and Dicellograptus complanatus alone constitutes at present 
the Upper Dicellograptus shale. In Sweden the uppermost Or- 
dovician (Staurocephalus and Dalmanitina beds) is nowhere deve- 
loped as graptolite-bearing shale. 


The zone of Climacograptus styloideus is usually called in 
modern literature the zone of Pleurograptus linearis. This name 
was introduced into the Swedish literature by OLIN (1906). The 
zone fossils being erroneously determined, THORSLUND (1948) re- 
named the zone of Climacograptus [Amplexograptus] rugosus the 
zone of Diplograptus molestus, and for the similar reason GLIMBERG 
(1951) changed the name of z. of Climacograptus putillus into z. of 
Climacogr. haddingi. HEDE (1951) used Diplograptus (= Gymno- 
graptus) linmarssoni as his zonal index instead of Glossograptus 
hincksi. NILSSON (1953) noted the occurrence of a mixed graptolite 
fauna including forms usually regarded as typical of either the 
zone of Nemagr. gracilis or that of Dicranogr. clingani, and consi- 
dered Diplogr. molestus unsuitable as a zone fossil since it occurs 
abundantly in the zone of Nemagr. gracilis. 


JAANUSSON and STRACHAN (1954) used the following subdivision 
of the Lower and Middle Dicellograptus shales (the zone of Pleu- 
rograptus linearis was not considered : 
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Z. of Dicranograptus clingani 
. 


Z. of Nemagraptus gracilis 
Subz. of 
Climacograptus had- 
Z. of Glyptograptus teretiusculus (4 dingi. 
Subz. of 
Glossograptus hincksi. 


According to them HapprNcG's zones of Amplexogr. rugosus 
and Amplexogr. vasae were based on isolated occurrences of these 
species which are now known to occur abundantly in the beds 
above and below, and no characteristic graptolite fauna is known 
at present for these zones. 

See also « Niobe » lata and Dicellograptus complanatus zone 
and other zones listed above. 


Literature : LINNARSSON (J.G.O.) (1875); LINNARSSON (J.G.O.) 
(1879); TULLBERG (S.A.) (1882); TULLBERG (S.A.) (1883); TORNQUIST 
(S.L.) (1889), p. 312; Mosrna (J.C. (1902); Orın (E.) (1906); 
MoBERG (J.C.) (1907); MonEna (J.C.) (1911); Happine (A.) (1912); 
Törnauıst (S.L.) (1913); Happ1ne (A.) (1913); Happine (A.) (1915); 
'THORSLUND (P.) (1940); THORSLUND (P.) (1948); HENNINGSMOEN 
(G.) (1948); Heng (J.E.) (1951); NirssoN (R.) (1951); GLIMBERG 
(G.F.) (1952); NirssoN (R.) (1953); JaaNussoN (V.) & STRACHAN 
(L) (1954). 

(V. JAANUSSON). 


DICRANOGRAPTUS SHALE .................. Ordovician 
TORNQUIST (1876). 


Denomination proposed for the Middle graptolite shale, but 
never accepted for general use. 
See: MIDDLE GRAPTOLITE SHALE. 
(T. TsERNVIK). 


DICRANOGRAPTUS CLINGANI ZONE ........ Ordovician 


LINNARSSON (1879). (Dicranograptus clingani zone + Diplo- 
graptus quarimucronatus zone TULLBERG, 1882; Dicranograptus 
clingani and Corynoides calicularis zone + Dicellograptus forch- 
hammeri zone TÖRNQuIST, 1913). 


A division of the Dicellograptus shale. Developed in 
Bornholm, Scania, Västergötland, and in the eastern overthrust 
nappes of Jämtland. Thickness in Västergötland (Kinnekulle) 
1.05 m, Jämtland (Örän; including also the shales considered to 
belong probably to the Amplexograptus vasae zone) ca. 15 m. 

Fossils : Orthograptus calcaratus var. robustus (Hadding), 
O. compactus Lapw., O. quadrimucronatus (J. Hall), Amplexo- 
graptus vasae (Tullb.), A. pulchellus (Hadding), Climacograptus 
brevis Elles & Wood, Dicranograptus clingani Carr., Dicellograp- 
tus forchhammeri (Gein.), D. pumilus Lapw. Neurograptus 
margaritatus (Lapw.), Corynoides curtus Lapw., « Lingula > 
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magna Hadding, « Lingula » dicellograptorum var. pulla Hadding, 
«< Obolus» celsus Hadding, Anatifopsis elongata Hadding. In 
Jämtland also Climacograptus caudatus Lapw., Triarthrus linnars- 
soni Thorsl., T. skutensis Thorsl., and Flexicalymene jemtlandica 
Thorsl. are characteristic for these beds. 


See also: DICELLOGRAPTUS SHALE. 

Literature : LINNARSSON (J.G.O.) (1879); TULLBERG (S.A.) 
(1882); TULLBERG (S.A.) (1883); OLIN (E.) (1906); Törnguist (S.L.) 
(1913); Happ1ne (A.) (1915); Happıng (A.) (1915); THORSLUND (P.) 
(1940); THORSLUND (P.) (1948); Jaanusson (V.) & STRACHAN (I.) 
(1954). 

(V. JAANUSSON). 


DICRANOGRAPTUS CLINGANI AND CORYNOIDES CALI- 
EH EE Ordovician 


TORNQUIST (1913). 
See: DICRANOGRAPTUS CLINGANI ZONE. 


DICTYOGRAPTUS FLABELLIFORMIS ZONE .. Ordovician 
MOBERG & SEGERBERG (1906). 


Synonymous with the subzone of Dictyonema flabelliforme 
f. typica. 
See: DICTYONEMA SHALE. 


(T. TsERNVIK). 


DICTYOGRAPTUS SHALE ................... Ordovician 
BRÖGGER (1882). 
Synonymous with the Dictyonema Shale. 
See: Dictyonema shale. 

DICTYONEMA-CERATOPYGE SERIES ......... Ordovician 


THORSLUND (1944). 
See: DICTYONEMA SHALE and CERATOPYGE BEDS respectively. 


DICTYONEMA FLABELLIFORME F. TYPICA SUBZONE 
WESTERGARD (1909). Ordovician 
See: DICTYONEMA SHALE. 


DICTYONEMA FLABELLIFORME NORVEGICUM AND 
BRYOGRAPTUS KJERULFI SUBZONE ..... Ordovician 


WESTERGARD (1909). 
See: DICTYONEMA SHALE. 
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DICTYONEMA-SHALE ........ eee ENEE A Ordovician 


LINNARSSON (1875). (Dictyograptus shale BRöGGER, 1882; Mo- 
BERG, 1891; WESTERGäRD, 1909). 


Alum shales with beds of lenses of anthraconite (stinkstone). 
Characteristic fossils: subspecies of Dictyonema flabelliforme 
(Eichw.), Bryograptus kjerulfi Lapw., Adelograptus hunneber- 
gensis (Mob.), subspecies of Clonograptus tenellus (Linrs.), and 
Broeggeria salteri (Holl). A few trilobites have been encountered, 
inter alia, Hysterolemus toernquisti Mob., Boeckaspis mobergi 
(Wim.), Leptoplastus ostrogothicus Wgàrd, and Shumardia cf. 
curta Stubblef. & Bulm. Type locality : Järrestad, Scania. 
Originally the term comprised all the dark shales intercalated 
between the uppermost Cambrian zone of Acerocare and the 
late Tremadocian Ceratopyge limestone. In 1890 MoBERG reported 
the find of Ceratopyge forficula (Sars) and Shumardia pusilla 
(Sars) from the uppermost part of these shales in Southern Óland, 
and these trilobite-bearing layers were separated from the Dic- 
tyonema shale proper and called the Ceratopyge shale. The 
Dictyonema shale was divided by WESTERGäRD (1909, 1944) into 
the following subzones: 
c. Subzone of Dictyonema flabelliforme norvegicum and 
Bryograptus kjerulfi. 

b. Subzone of Clonograptus tenellus, with varieties, and 
Adelograptus hunnebergensis. 

a. Subzone of Dictyonema flabelliforme f. typica. 


Trilobite-bearing shales equivalent to the lowermost subzone 
were assigned by MOBERG & SEGERBERG (1906) as the zone of 
Hysterolenus toernquisti, Boeckia mobergi, and Acerocare sp. 

Hepe (1951) divided the Dictyonema shale at Fägelsäng in 
Scania into four zones: 

4. Zone of Dictyonema norvegicum and Bryograptus kjerulfi- 

Brachiopod beds. 

3. Zone of Adelograptus hunnebergensis. 

2. Zone of Dictyonema flabelliforme. 

1. Zone of Dictyonema sociale. 


The unit is widely distributed, being absent only in Nerike, 
parts of Vestergötland, westernmost Öland, and in the Autoch- 
thonous area of Norrland. It attains its greatest thickness (up 
to 16,5 m) in South-eastern Scania. The stratal sequence is most 
complete in Scania and in Southern Öland. In Vestergötland and 
in Northern Óland the unit is but feebly developed. In Dalarne 
and in the South Bothnian district the Obolus beds correspond 
in age to the Dictyonema shale. Of late years the knowledge of 
the unit has been largely widened through investigations on 
drilling cores carried out by WESTERGåRD (1940, 1944, 1947) and 
by Hepe (1951). 

The Dictyonema shale was regarded as the topmost member 
of the Cambrian until MoBErG (1900) suggested that it should be 
incorporated with the Ordovician. 


Literature : LINNARSSON (G.) (1875); MosBere (J.C.) (1900); 
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MosEna (J.C.) & SEGERBERG (C.O.) (1906); WESTERGärRD (A.H.) 
(1909); Westercärn (A.H.) (1917); Westercärn (A.H.) (1940); 
WesTERGaRD (A.H.) (1944a); WESTERGÄRD (A.H.) (1944b); WESTER- 
carp (A.H.) (1947); Hene (J.E.) (1951). 

(T. TsERNVIK). 


DICTYONEMA SOCIALE ZONE ............... Ordovician 
Hepe (1951). 
See: DICTYONEMA SHALE. 


DICTYOPHYLLUM ACUTILOBUM (Zone with...) ... Liassic 


NarnHonsT (1878-1894). 
See: LIASSIC. 


DICTYOPHYLLUM EXILE (Zone with...) ......... Triassic 
NarnHonsT (1894). 
See: RHAETIC. 


DIDYMOGRAPTUS BALTICUS ZONE 
TÖRNQUIST (1901). 
See: DIDYMOGRAPTUS SHALES. 


DIDYMOGRAPTUS BIFIDUS ZONE ........... Ordovician 
EKSTRÖM (1937). 
See: DIDYMOGRAPTUS SHALES. 


DIDYMOGRAPTUS CLAVULUS ZONE 
EKSTRÖM (1937). 
See: DIDYMOGRAPTUS SHALES. 


OO LR Ordovician 


DIDYMOGRAPTUS GEMINUS ZONE .......... Ordovician 
LINNARSSON (1879); TULLBERG (1882); TORNQUIST (1889). 
Corresponds approximately to the two upper zones of the 

Upper Didymograptus shale ExsTROM, 1937. 

See: Didymograptus shales. 
(T. TsERNVIK). 


DIDYMOGRAPTUS SHALES 
Mosere (1902). 


Graptolite bearing greenish grey or dark-grey shales occur- 
ring in Scania, Vestergótland, Dalarne, and Jemtland. Stratigra- 
phically the unit is most complete in Scania where it is underlain 
by the Tremadocian Ceratopyge beds and overlain by the Middle 
Ordovician Dicellograptus shales. According to TÖRNquIsT, 1901, 
EKSTRÖM, 1937, and TJERNVIK, 1956, the sequence is the following : 


Se ae Noo S e eta Ordovician 
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Zone of Didymograptus clavulus 


Subzone of 


E Zone of Pterograptus scamicus 
terograptus 
Upper elegans Subzone of 
Didymo- zh Phyllograptus glossograptoides 
graptus Buc ee > sähe deri 
shale Subzone of 
Zone of Azygograptus falciformis 
Dioymogsamus | Er ee 
bifidus Subzone of 
Phyllograptus nobilis 
Zone of Isograptus gibberulus 
Lower Zone of Phyllograptus angustifolius elongatus 
Didymo- Zone of Phyllograptus densus 
graptus 
shale Zone of Didymograptus balticus 
Zone of Tetragraptus phyllograptoides 


1. — Lower Didymograptus shale. — The shales of the unit 
contain Didymograpti principally of the deflexed, horizontal, and 
reclined series. They are practically devoid of biserial graptolites. 
Fossils characteristic of the zones, type localities, and thickness 
are as follows: 

a) Zone of Tetragraptus phyllograptoides: T. phyllograptoides 
Linrs., T. approximatus Nich., Didymograptus undulatus Törng., 
D. demissus Törng., and D. holmi Torna. Type locality : Flagabro, 
Scania. 

b) Zone of Didymograptus balticus: D. balticus Tullb., 
D. geometricus Tórnq. D. validus Tórnq., D. vacillans Tullb., 
and D. filiformis Tullb. Type locality : Flagabro, Scania. 

c) Zone of Phyllograptus densus : P. densus Tórnq., P. angus- 
tifolius Hall., Tetragraptus bigsbyi (Hall), Didymograptus suecicus 
Tullb., and D. praenuntius Tórnq. Type locality : Flagabro, Scania, 
where the total thickness of the above three zones exceeds 50 m. 

d) Zone of Phyllograptus angustifolius elongatus: P. an- 
gustifolius elongatus Bulm., P. densus, and Didymograptus 
kreklingensis Mons. Type locality : Stora Backor, Vestergötland, 
where the thickness is about 1 m. 

e) Zone of Isograptus gibberulus: I. gibberulus (Nich.), 
Didymograptus patulus Törng. (non Hall), Azygograptus suecicus 
Mob., and Maeandrograptus schmalenseei Mob. Type locality : 
Killeród, Scania. Thickness unknown. 


2. — Upper Didymograptus shale. — The unit is developed 
only in Scania ; the type locality is Fágelsáng. The shales contain 
Didymograpti of the tuning-fork series as well as biserial 
graptolites, e. g. Climacograptus scharenbergi Lapw. and Glypto- 
graptus teretiusculus (His.). 
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a) Zone of Didymograptus bifidus : D. bifidus (Hall), D. len- 
tus Tórnq., D. obscurus Ekstr., Phyllograptus nobilis Harr. & Keb., 
and Azygograptus falciformis Ekstr. Thickness at Fägelsäng 
about 7m. 

b) Zone of Pterograptus elegans: P. elegans Holm, P. sca- 
nicus Mob., Didymograptus geminus (His.), D. murchisoni (Beck), 
Phyllograptus glossograptoides Ekstr., and Lonchograptus ovatus 
Tullb. Thickness at Fägelsäng about 12 m. 

c) Zone of Didymograptus clavulus: D. clavulus Pern., D. 
geminus, D. murchisoni, Amplexograptus perexcavatus (Lapw). 
Found only at Röstänga, Scania. Thickness about 6 m. 

In those areas where the Didymograptus shales are lacking 
or poorly developed their place is taken by membres of the 
Orthoceratite limestone. The four lower zones of the Lower 
Didymograptus shale correspond to the Planilimbata limestone, 
the two uppermost zones of the Upper Didymograptus shale to the 
Platyurus limestone. The correlation of the rest of the zones is 
uncertain. 


Literature : LINNARSSON (G.) (1868); LINNARSSON (G.) (1869); 
Törnguıst (S.L.) (1876); LINNARSSON (G.) (1879); TULLBERG (S.A.) 
(1882); Mosere (J.C.) (1892); Torneuist (S.L.) (1901 and 1904); 
Mosere (J.C.) (1902); TROEDSSON (G.T.) (1923); Erres (G.L.) 
(1933); Burman (O.M.B.) (1936); Exstrom (G.) (1937); MONSEN 
(A.) (1937); BULMAN (O.M.B.) (1951); Hepe (J.E.) (1951); NILSSON 
(R.) (1952); TSERNVIK (T.) (1956). 

(T. TIERNVIK). 


DIGERBERG SANDSTONE ................. Pre-Cambrian 
See: DALA PORPHYRY SERIES. 


DILUVIALSAN Leer, oux T. ST vene Quartär 


Diluvialton Torell bei Hummet (1877). 


Ohne nähere Bestimmung Synonymen zu Glazifluvialen Abla- 
gerungen; vgl. auch unter Alnarpfluss-Ablagerungen. 
Unterer Diluvialton = Ancylus-Ablagerungen, siehe dieses Wort. 
Obere Diluvialton = Litorina-Ablagerungen, siehe dieses Wort. 


Literature: HUMMEL (D.) (1877), Serv. Geol. Unders., Ser. 
Aa, NU 60, Stockholm. 


(G. LUNDQVIST). 


DILUVIUM. 
Siehe: QUARTAR. 


DIMORPHOGRAPTUS EXTENUATUS ZONE 
TROEDSSON (1926). 
See: RHAPHIDOGRAPTUS EXTENUATUS ZONE. 


een Silurian 
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DINO-CHONOPHYLLEN-MERGEL (Dino-Chonophyllenschich- 
ten) gtt EE SET Silur 


WEDEKIND (1927). 
Bezeichnung für die zur Dino-Chonophyllumstufe gehören- 


den Mergel von Nordgotland. Siehe auch Untergotlandium von 
WEDEKIND. 


Literature : WEDERIND (R.) (1927), Sver. Geol. Unders., Ser. 
Ca, N? 19, Stockholm. 


(J. E. HEDE). 
DINO-CHONOPHYLLUMSTUFE .................... Silur 
WEDEKIND (1927). 
Siehe: UNTERGOTLANDIUM. 
DIPLOCRATERION SANDSTONE .............. Cambrian 


Named after the U-shaped worm-tubes (« U-in-U-struc- 
ture») known as Diplocraterion parallelum Torell and after 
RICHTER’ s examination of similar recent formations considered 
as formed by plankton-eating sand-worms. Occurs like the tubes 
of Skolithos linearis, in pure sandstone without glauconite or 
phosphorite and muddy material though the tubes themselves 
contain abundant with clay. D. sometimes forms real reefs. Larger 
and smaller tubes have possibly been made by animals of diffe- 
rent species; in one and the same bed the tubes are usually of the 
same size, but tubes of different size occur in alternating beds 
and can therefore not be used as index fossils for correlations 
between different areas as probably was supposed by Horst. This 
type of sandstone is common in Kalmarsund, under Gothland and 
Öland in repeated alternation with Scolithos sandstone and 
« Kräksten »; it occurs also in Scania above the hard quartzitic 
Hardeberga sandstone and in Wästergötland in the Mickwitzia 
sandstone as well as in the Lingulid sandstone. 


For bibliography see Skolithos sandstone. 


(G. BEXELL). 
DIPLOGRAPTUS ACUMINATUS ZONE ........... Silurian 
TULLBERG (1883). 
See: AKIDOGRAPTUS ACUMINATUS ZONE. 
DIPLOGRAPTUS COMETA ZONE ................ Silurian 
See: CEPHALOGRAPTUS COMETA ZONE. 
DIPLOGRAPTUS FOLIUM ZONE ................ Silurian 


TORNQUIST (1897). 
See: PETALOGRAPTUS FOLIUM ZONE. 
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DIPLOGRAPTUS LINNARSSONI ZONE ........ Ordovician 


Hepe (1951). 
See: GLOSSOGRAPTUS HINCKSI ZONE. 


DIPLOGRAPTUS MOLESTUS ZONE ........... Ordovician 

THORSLUND (1948). (Climacograptus rugosus zone TULLBERG, 
1882; Amplexograptus rugosus zone THORSLUND, 1940). 

A division of the Dicellograptus shale. — Known from Born- 
holm (Denmark) and the Fägelsäng area, Scania, in the form 
of a graptolite-bearing shale, commonly poor in fossils. NILSSON 
(1953) considered Diplograptus molestus unsuitable as a zone 
fossil since it occurs abundantly in the zone of Nemagraptus gra- 
cilis. According to Jaanusson and STRACHAN (1954) no charac- 
teristic fauna is known at present from this zone which is, there- 
fore, of very doubtful value. Fossils : (Bornholm) : Diplograptus 
molestus Thorslund (= Amplexograptus rugosus sensu Hadding, 
non Tullberg), Climacograptus scharenbergi Lapw., « Lingula » 
dicellograptorum pulla Hadding, « Lingula» magna Hadding, 
« Obolus » celsus Hadding, Anatifopsis elongata Hadding. 

See also Dicellograptus shale. 

Literature: TULLBERG (S.A.) (1883); HappiInG (A.) (1915); 
Happine (A.) (1915); THORSLUND (P.) (1940); THORSLUND (P.) 
(1948); Nizsson (R.) (1953); Jaanusson (V.) & STRACHAN (I) 
(1954). 

(V. JAANUSSON). 


DIPLOGRAPTUS CF. MUCRONATUS ZONE .... Ordovician 


LINNARSSON (1879). 
See: CLIMACOGRAPTUS HADDINGI ZONE. 


DIPLOGRAPTUS N. SP. (and Climacograptus scalaris) ZONE 
TULLBERG (1882). Silurian 
See: ACIDASPIS SHALE. 


DIPLOGRAPTUS PRISTIS ZONE .............. Ordovician 
TULLBERG (1883). 
See: DICELLOGRAPTUS SHALE. 


DIPLOGRAPTUS PUTILLUS ZONE ........... Ordovician 
TULLBERG (1882). 
See: CLIMACOGRAPTUS HADDINGI ZONE. 


DIPLOGRAPTUS QUADRIMUCRONATUS ZONE. Ordovician 
TULLBERG (1882). 


See: DICELLOGRAPTUS SHALE and DICRANOGRAPTUS CLIN- 
GANI ZONE. 
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Mosere (1910). 


A synonym for Dimorphograptus extenuatus zone TROEDSSON, 
1926. 


See: RHAPHIDOGRAPTUS EXTENATUS ZONE. 


DISCINELLA HOLSTI ZONE ................... Cambrian 
Mosere (1892). 


Seams to be the lowest faunal zone of the Cambrian of 
Scandinavia so far known. The index fossil was first found by 
Moserc in boulders of greenish-gray or white, occasionally cal- 
careous, glauconitic, phosphoritic, and sometimes conglomeratic 
sandstone at Kalmarsund and on the west-coast of Óland. After- 
wards it was found by Wıman in similar boulders in the N. Baltic 
area too. Its true stratigraphic position was first demonstrated 
by BnaasTrap, 1915 (and by Voer, 1924) in the Mjösen district in 
Norway, where a bed with Discinella holsti was found under- 
lying the zone with Volborthella tenuis and Platysolemites anti- 
quissimus, (see Holmia beds) Afterwards it was found in solid 
rock also in Sweden; in boring-cores from Gothland and Öland 
and appearing in greenish-gray or white, finer or coarser sand- 
stones interstratified in a sequence of beds, to a large part com- 
posed of alternating Diplocraterion- and Skolithos sandstones 
and « kräksten ». In Öland these types are mainly found below, 
in Gothland also above the Discinella holsti zone. The appearence 
of the index fossil is connected with a conglomeratic horizon and 
other traces of changed conditions during the sedimentation. It 
coincides thus with the first appearance of macroscopically visible 
glauconite in the sediments (WAERN) and from a certain point of 
view the first appearance of Discinella holsti can be taken as 
marking out the lower boundary of the true Lower Cambrian, 
though the break or degree of change in conditions are of minor 
importance and also the underlying beds can without much 
hesitation be included in the same division, (compare Kalmar- 
sund sandstone). Discinella holsti is a little higher up in the cores 
followed by Torellella laevigata (Linrs.), Volborthella tenuis Fr. 
Smidt, V. conica Schindewolf and Mickwitzia monilifera (Linrs.), 
all fossils indicating the zone with Volborthella tenuis or Holmia 
torelli. Discinella holsti is not known from the Eastern Baltic 
area but may correspond to fairly low levels of the Blue clay 
(Alb). It likewise has never been met with in Scania though 
MOBERG «eagerly but vainly » searched for it in the bed of the 
Hardeberga sandstone from which he obtained abundant but 
badly preserved Hyolithidae. 

According to HEDSTRÖM is Discinella holsti — the oldest real 
fossil of the Scandinavian-Baltic faunal province known hitherto 
— no brachiopod but a gastropod for which the new generic name 
Mobergella was proposed. 


Literature: MoBErG (J.C.) (1892); Braastap (J.) (1915); 
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Voct (Th. (1924); Westercarp (A.H.) (1929); Hepström (H.) 
(1930); WAERN (B.) (1950). 
(G. BEXELL). 


DIUPVIKRGMA EE EEN Silurian 


LINDSTRÖM (1882). (Djupviken marl LINDSTRÖM, 1861; Eksta 
marl-shale, LINDSTRÖM, 1882.) 


A thin-bedded, grey, fine-grained, argillaceous limestone 
interbedded with layers of bluish-grey marl. The marl-layers 
become thinner and less numerous towards the top of the for- 
mation. — Gotland: Djupvik (Djauvik) in the parish of Eksta. — 
By Linpstr6m, 1888, included in his division c (« Younger marl- 
shale and sandstone >); by van Hoeren, 1910, and by Hepe, 1921, 
referred to Mulde marl. According to WEDEKIND, 1927, the Djupvik 
marl belongs to the « Ketophyllumstufe » (see Mittelgotlandium 
of WEDEKIND) and forms the overlying beds of «horizon» II 
(Lower cliff-level) of HEDSTRöM. 


Literature: LINDSTRÖM (G.) (1861); LINDSTRÖM (G.) (1882); 
LINDSTRÖM (G.) (1885). 
(J.E. HEDE). 


DOKOPHYLLUM ANNULATUM U. CHONOPHYLLUM PA- 
TELBATUM-ZON ESCHE E Silur 
WEDEKIND (1927). 

Siehe: UNTERGOTLANDIUM und MITTELGOTLANDIUM. 


DOLOMILTIC BRECCIA: RE Triassic 


BROTZEN (1950). 
See: TRIASSIC. 


DOSHULTASTAGE' 7 vangon neues eae Liassic 
TROEDSSON (1951). 
See : LIASSIC. 


DREPANODUS PROTEUS AND PALTODUS INCONSTANS 
ZONE aie te i We ac FETT aero cts fale cast RON REOR IG Ordovician 
LiNpsTROM (M.) (1954). 

See: PLANILIMBATA LIMESTONE. 


DRYASTONS).9:37.*2 7. 009388 2 mr T0 PLU Quartär 


TORELL (1872). (Glazialer Süsswasserton Natuorst, 1870; Süss- 
wasserglazialton NATHoRST, 1873; spätglazialer Süsswasserton 
NATHORST, 1894). 

Der Name stammt von der von Natuorst in 1870 im Ton 
bei Alnarp in Schonen angetroffenen arktischen Flora. Horw- 
STRÖM (1873) wies das Vorkommen eines Dryas-führenden Tones 
zwischen der jüngeren baltischen Moràne und der unteren Mo- 
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räne nach und hielt den Ton aus diesem Grunde für interglazial; 
1896 gab er jedoch teilweise diese Ansicht auf (vgl. Glaziale 
Ablagerungen, Moräne). NaTrHonsT, 1874, ist der Ansicht, dass 
Hormströms Fund älter ist als die von ihm früher beschriebenen, 
und zieht die Schlussfolgerung, dass der Dryaston zwei Alters- 
gruppen angehört (vgl. unten). Noch 1894 sagt NATHORST vom 
Dryaston, « dass es sich denken lässt, er sei gleich alt wie die 
früher erwähnten interglazialen Tone mit arktischen Pflanzen- 
resten » (spielt unter anderem auf Hotmstroms Fund an). Seine 
Zusammenstellung (NatHorst, 1873) der schwedischen und däni- 
schen Fund sieht folgenderweise aus: 


Eiche (Ek) Quercus sessiliflora und 
Robur. 
Torf mit | Kiefer (Tall) Pinus silvestris. 
Espe (Asp) Populus tremula und zu 


Postglaziale unterst Betula nama. 

und spátgla- 

ziale Betula mana, Salices, darunter S. her- 
Bildungen bacea, S. reticulata, Dryas octopetala, 


Cytheridea torosa, Limnaea limosa, 


T it 
ie, Pisidium, Anodonta. 


Salix polaris. 


Geschiebebildung (Krosstensbildning). 


Eisperiode Baltische Moräne. 
: Salix polaris, Dryas octopetala, Limnaea 
Pede Ton mit limosa, Pisidium, Anodonta, Cythe- 
uno ridea torosa. 
EE Geschiebebildung (Krosstensbildning). 


Untere Moräne. 


HOLMSTRÖM (1896) wirft die Lagerungs- und Altersfrage noch 
einmal auf und deutet jetzt die Möglichkeit an, dass die Süss- 
wassertone der Ancyluszeit angehören. Dies widerlegt jedoch 
MUNTHE (1897), der auch einen Rückblick auf die Entwicklung 
der ganzen Frage gibt. Eien neue Übersicht über die spätglazialen 
Süsswassertone, ihre Lage und ihr Alter stammt von NATHORST 
(1910), der wie es scheint annimmt, dass sie zu einem relativ 
kurzen Zeitabschnitt bei der Abschmelzung des Landeises ge- 
hören. Die früher als interglazial bezeichneten Funde sind in 
diesem Fall als interstadial anzusehen. 


Ein spezieller Lagenfolgetypus mit Dryaston wurde bei 
Toppeladugärd in Schonen (Horst 1906, 1908) angetroffen. Der 
Ton ruht auf Gyttjen und Torf mit temperierter Flora sowie 
dünnen, Dryasführenden Schichten. Sowohl temperierte als auch 
arktische Pflanzen (auch zahlreiche Tierreste kommen vor) 
lebten also gleichzeitig in der Gegend. Die Voraussetzung für 
eine so schnelle Einwanderung der temperierten Formen war das 
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Herrschen einer ziemlich hohen Lufttemperatur. Die Ablagerung 
von Tonen mit arktischen Pflanzen geschah in kleinen Becken 
in der stark kupierten Moräne, die das noch nicht geschmolzene 
Landeis vollständig bedeckte. Das Pflanzen- und Tierleben, wie 
es sich in der Lagenfolge zeigt, erhielt also sein Gepräge aus dem 
Wechselspiel zwischen der relativ hohen Lufttemperatur und der 
niedrigen Bodentemperatur. NatHorst (1910) schreibt, wenn 
Horsrs Deutung richtig wäre, so müsste der Lagenfolgetypus 
relativ gewöhnlich sein. Da dies jedoch nicht der Fall ist, ist eher 
anzunehmen, dass die Ablagerung von arktischen Schichten, die 
älter sind als der Torf, durch einen Eisrest verhindert wurden, 
und dass die Lagen mit der arktischen Flora bei einigen kleineren 
Eisvorrückungen gebildet wurden. Siehe auch unter Quartär. 


Literatur : NATHORST (A.G.) (1870); TORELL (O.) (1872); Horm- 
STRÖM (L.) (1873); NatHorst (A.G.) (1873); NatHorst (A.G.) 
(1874); NarHonsT (A.G.) (1876); NarHonsT (A.G.) (1886); Na- 
THORST (A.G.) (1894); HoLmsTRöMm (L.) (1896); Munte (H.) (1897); 
Horst (N.O.) (1906); Horst (N.O.) (1908); NatHorst (A.G.) (1910); 
Harre (Th.) (1915); SaNpEGREN (R.) (1916); Gertz (O.) (1917). 


(G. LUNDQVIST). 


E 
TEE NEE EE e Ee Quartär 
Siehe: QUARTAR. 
ECHINEIS-ABLAGERUNGEN ............. ee eer Quartàr 


THOMASSON (richtiger Echeneis-) (1927). 


Salz- und Brackwassersedimente (Tone und sandige Tone), 
gekennzeichent durch Campylodiscus echeneis Ehr., Rhabdonema, 
etc. Sie gehóren zu den frühesten Entwicklungszeitabschnitten der 
Ostsee, zwischen der Gyrosigma- und Ancyluszeit. 


Literatur: Tmomasson (H.) (1927), Geol. Fórem. Férhandl., 
Bd. 49, pp. 19-76. Stockholm. (G. LuNpqvisT) 


ECHINOSPHAERITE LIMESTONE ............. Ordovician 
TULLBERG (1882). 
See: LUDIBUNDUS LIMESTONE. 

EREIGBOUR TE "rl. er CU p eae on as Silurian 


Hepe (1925). (Eke marl Herpe, 1921; Eke stage Haopıng, 1941.) 
Consists chiefly of somewhat arenaceous and micaceous, 
usually indistinctly stratified marl and argillaceous limestone, 
bluish-grey when fresh, but weathering to brownish. The calca- 
reous matter increases towards the NE. Generally highly fossili- 
ferous. Specially characterized by an abundance of Sphaerocodium 
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gotlandicum Rothpletz. Among other forms are Ptilodictya lanceo- 
lata (Goldfuss), Craniops implicata (J. de C. Sowerby), Anastro- 
phia deflexa (J. de C. Sowerby), Camarotoechia nucula (J. de C. 
Sowerby), Rhynchospirina baylei (Davidson), Atrypa reticularis 
(Linnaeus), « A.» pusilla (Hisinger), Eospirifer striolatus (Lind- 
ström), Delthyris crispa (Linnaeus) [= D. sulcata (Hisinger) ], 
D. elevata Dalman mut., Shaleria impressa (Munthe), Stropho- 
nella euglypha (Hisinger), Chonetes stratellus (Dalman), Levenea 
canaliculata (Lindström), Palaeopecten danbyi (McCoy), Beyri- 
chia (Neobeyrichia) buchiana (Jones), B. (N.) lauensis (Kiesow), 
Bythocypris siliqua (Jones), Proetus (Proetus) conspersus (An- 
gelin), Calymene (Calymene) neointermedia Rud. & E. Richter 
[= C. intermedia Lindström], and Homalonotus (Homalonotus) 
knighti König (in the uppermost part of the formation). This 
series of sediments, which corresponds to the Sphaerocodium marl 
of MuNTHE, 1910 (Eke marl, in the restricted sense, of HEDE, 1925) 
is to the NE (district of Burs-När-Lau) replaced by stratified, 
bluish-grey to brownish-yellow, more or less argillaceous lime- 
stone (chiefly crinoidal limestone), bluish-grey to brownish-grey 
marl, and of grey, argillaceous biohermal limestone. (Rhizophyl- 
lum limestone, in part). In addition to most species occuring in 
the marl and argillaceous limestone mentioned above, this part 
of the Eke group contains Rhizophyllum elongatum Lindström, 
R. gotlandicum (F.A. Roemer), Schizoramma ? gotlandica Schu- 
chert & Cooper, Eospirifer schmidti (Lindström), « Spirifer » in- 
signis minor Hedström, Ptychopleurella bouchardi (Davidson), 
Papillicalymene excavata (Lindström), Encrinurus obtusus (An- 
gelin), Acanthodian- and Coelolepid scales (according to SPJELD- 
NAES, 1950, in the lowermost part of the Eke group at Lau-backar), 
etc. Thickness about 15 m. Underlain by Hemse group and over- 
lain by Burgsvik sandstone and oolite. According to SPJELDNAES, 
1950, the boundary between the Eke group and the Hemse group 
appears, at least in the Lau district, as a discontinuity. « This 
discontinuity is marked by a thin even layer of phosphorite with 
glauconite > and by a conglomerate « with pebbles up to 25 mm 
in diameter ». « The pebbles are generally water-worn fossils, 
chiefly corales and calcareous algae, but some of them consist of 
more or less marly limestone with fragments of fossils». — 
Southern Gotland: Näs, Havdhem, Grötlingbo, Eke, Alva, Rone, 
Burs, När, Lau, Burgsvik in the parish of Öja (deep boring). — 
The Eke group has a time equivalence with the lowermost part 
(division 1 of GRÖNWALL, 1897) of the Öved-Ramsäsa group in 
Scania. According to Hepe, 1921, it is of Lower Ludlovian age. In 
1950 SPJELDNAES concluded that it is likely that the Eke group 
« belongs to the upper part of the Middle Ludlovian, or even to 
the lower part of the Upepr Ludlovian >. 


Literature : HEDE (J.E.) (1921); Muntue (H.) (1921); MUNTHE 
(H.), Deng (J.E.) & Post (L. von) (1925); MuntHE (H.), HEDE 
(J.E. & Post (L. von) (1925); Happıng (A.) (1941); SPJELDNAES 
(N.) (1950). 

(J.E. HEDE). 
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EKEBERGsNA PPE ese EN IE EUER Caledonian 

THORSLUND (P.) (1948). (S. G. U., Ser. C., N° 494). 

A sequence of strata comprising « Upper graptolite shale », 
graywacke beds with Favosites gothlandicus in the upper part, 
dark shales with intercalations of sandstone, dolomite, red shale, 
ete., and with the Offerdal conglomerate at the base. T. held the 
whole sequence as Silurian. 

ASKLUND (B.) (1954) (G.F.F., Bd. 76, pp. 128-144) included the 
Offerdal conglomerate and adjacent beds in his Olden nappe. 

See: Offerdal Conglomerate and Olden Nappe. 


(O. KULLING). 
EKEHOGSANDSTONES . 4. 2 2 252 5 Pre-Cambrian 
See: MÄLAR SANDSTONE SERIES. 
EKSTASMARL-SHALES Gr 985 HESS LA Silurian 
LINDSTRÖM (1882). 
See: DJUPVIK MARL. 
EKZONEN (Eichenzone). 
Siehe: QUARTÄR. 
EEBWVABEHGESEHIESSAT ES E Pre-Cambrian 
See: SKELLEFTE FIELD. 
EMSCHEHRS(Coniacian? i? mo off eee Cretaceous 


According to SToLLEY, 1930, the layers with Actinocamax 
westphalicus typ. belong to the uppermost part of the Emscher. 
This fossil was mentioned already by MOBERG in 1880 from some 
outcrops near Rödmölla. According to him the zone with Actino- 
camaz verus and Act. westphalicus made up the deepest part of 
the Swedish Cretaceous above which followed the zone with Act. 
quadratus. This zone with Act. westphalicus was known also from 
other localities of the Rödmölla region. The stratigraphical 
position was discussed by HappiNc, 1927, HÄcc, 1933, 1935, LUN- 
DEGREN, 1930, 1933, 1935, BROTZEN, 1935, and HESSLAND, 1950. In 
all outcrops Actinocamax westphalicus only seldom occurs alone 
but is generally associated with Actinocamax westphalicus-gra- 
nulatus, which indicates the Lowermost Santonian (HAcc, 1935). 
In 1930 LUNDEGREN published the occurence of Westphalicus layers 
in the Kristianstad region, exposed at a quarry near Ringeleslatt. 
Here also the stratigraphical position is uncertain and there is a 
posibility exists, that the limestones and conglomerates belong to 
the lowermost Santonian. HAae, 1930, described the mollusca and 
brachiopoda from the outcrops at Eriksdal in the Rödmölla region. 
The Eriksdal marls with more than 100 molluscan species resem- 
bles all the other occurrences of the Rödmölla region with a fauna 
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typical for the Santonian-Emscher border. The rich foraminiferal 
fauna (BROTZEN, 1935) indicates the same stratigraphical position 
between the Emscher and the Santonian. 

The first occurrence of undisputed Emscher was published by 
LUNDEGREN, 1933 and 1935, from the deep boring at Kullemölla. 
According to him no distinct paleontological limit exists between 
the Emscher and the Granulatus chalk (= Santonian). Act. west- 
phalicus and Act. westphalicus var. granulatus occur below as 
well as above a change in the character of the sediments. In this 
deep boring more than 300 meters (340 meters) belong to the 
Emscher according to LUNDEGREN. Its fauna allows the conclusion 
that the entire Emscher is represented, possibly also a part of the 
Turonian (?). From the boring are noted 


Act. westphalicus-granulatus, Act. westphali- 
cus, Act. verus, Inoceramus steenstrupi 
var. pseudocardissoides. 


Uppermost part 


Inoceramus cf. subquadratus var. curvata 
» cf. kleini. 


Scaphites lamberti 
» cf. geinitzi 
Inoceramus cf. percostatus. 


In the deep drilling at Höllviken (BROTZEN, 1945) and (ÖpDum, 
1953) the foraminifer Stensiöina prae-exculpta Br. and the ammo- 
nite Puzosia mengedensis Schl. characterize the Emscher. These 
layers have a thickness of about 50 meters. The following fossils 
were described : Inoceramus subcardissoides Schl, In. digitatus 
Sow., In. cordiformis Sow. and In. koeneni Müll. These fossils 
allow to state the occurrence of the complete Emscher, from the 
upper to the lower zones similar to those of the type sections of 
Germany. 

According to Hessland 1950 about 10 meters of his section 
below a Westphalicus and Westphalicus-granulatus conglomerate 
can be considered as Emscher. 

As long as no correct correlation between the typical Conia- 
cian in France and the Emscher (not Emscherian !) in Germany 
has been carried out, it is too difficult to compare the Swedish 
occurences with the type section in France. All fossils are well 
comparable with those of the Emscher in Germany and therefore 
the Swedish occurences here are determined as Emscher. 


Bibliography see Cretaceous. 


| Middle part 


Lower part 


(F. BROTZEN). 


ENCRINITE LIMESTONE (« Enkrinitkalk ») ....... Silurian 


TÖRNEBOHM (1872). 
See: PENTAMERUS LIMESTONE (of Jämtland). 


ENCHINDELZONER Dear 204024054 PITT, Caledonian 
See: PHYLLITE GROUP. 
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« ENCRINURUS BEDS », REGIO CRYPTONYMORUM (Encri- 
HUTOrUM) le Oa See AE e Silurian 


ANGELIN (1854). (Encrinurus beds LINNARSSON, 1876). 


The youngest of the divisions into which ANcELIN divided the 
series of strata in Scandinavia now assigned to Cambrian, Ordo- 
vician and Silurian. In this division were included — besides 
strata occurring in Norway — strata in Scania now referred to 
Öved-Ramsäsa group, and the strata occurring in Gotland. In 1911 
Moserc used « Encrinurus beds » as a collective name for all the 
Swedish Cambro-Silurian strata younger than the « Harpes 
beds » (« Brachiopod shale » and corresponding deposits). 

Literature : ANGELIN (N.P.) (1854), Palaeontologia Scandina- 
vica, P. 1, Lundae ; LINNARSSON (G.) (1876), Geol. Mag., New ser., 
Dec. 2, Vol. 3, pp. 241-245, London; Mosere (J.C.) (1911). 


(J. E. HEDE). 
ENDOCERAS VAGINATUM LIMESTONE ...... Ordovician 
Horm (1893). 
See: VAGINATUM LIMESTONE. 
EOCAMBRIAN (Eo-Cambrian) .............. Pre-Cambrian 


Provisional term for the geological evolution ranging from 
Jotnian to Cambrian, viz. Late Algonkian. Originally, only the 
sparagmite system of the Fennoscandian Caledonides was consi- 
dered to have developed in Youngest pre-Cambrian. This period 
was consequently referred to as Sparagmitian by SEDERHOLM (J. 
J.) (compare 1932), who also adopted AsKLUNDS’s opinion of 1927 
regarding the position of the Visingsö series, implying a paralle- 
lization with the sparagmite system. ASKLUND himself was not 
inclined to use the term Sparagmitian, however. He preferred to 
speak of Late pre- Cambrian, or Eocambrian. (See ASKLUND, 1931.) 

Since then, the latter term has been used in Sweden and has 
even been classed as a system. Nowadays, the correct application 
of the term Eocambrian has been much discussed by geologists 
working in the Fennoscandian Caledonides. It seems probable, 
that the term will be soon redefined so as to comprise only the 
upper part of the present Eocambrian system, with tillites as basal 
rocks. The lower part of the system will be known as Sparag- 
mitian. 

Literature ` ASKLUND (B.) (1927); ASKLUND (B.) (1931); SEDER- 
HOLM (J.J.) (1932); MAGNUSSON (N.H.) (1949); HJELmovisTt (1953); 
MAGNUSSON (N.H.) (1957). 

(P.H. LUNDEGåRDH). 


EOCAMBRIAN TILLITE ............. «+ unse. Caledonian 
See: VARANGER ICE AGE. 
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FOG EN IT RS EE ost quu. ees se Tertiary 


Eocene is of old known from Sweden represented by occur- 
rences of igneous rocks — basalt and tuff — and sedimentary 
ones, such as lignite, fossil wood, and in particular amber. The 
presence of basalt was indicated already on HERMELIN’s map of 
Scania (see: KJELLEN, 1902), and HISINGER described briefly, 
basaltic hills in 1828. A tertiary age of the basalts was assumed 
by EicHSTÄDT in 1882. The basalt and ryolite rocks were, however, 
not compared with the Lower Tertiary in Denmark until in the 
last decades, and then in a very questionable form determined as 
« Eocene ». The occurrence of amber was known since the stone 
age; amber from Swedish localities was used from this time up 
to the present. In a modern, scientific meaning the occurrence 
of amber was first mentioned by LiNNaEUS; its Lower Tertiary 
age was presumed by CoNWENTZ in 1890. ANGELIN mentioned in 
1877 a « brunkolformation » (lignite formation), in which lignite 
and amber were ascribed to the same subdivision of the Tertiary. 

The Swedish amber was first dated as Eocene (possibly Middle 
or Upper Eocene) by CLEVE-EULER in 1941. She thinks that the 
frequent occurrence of pieces of amber in Quaternary deposits 
may only be interpreted as indicating a previous occurrence of 
Eocene sediments in the country. In 1948 HESSLAND published a 
section from a well-drilling near Ähus, W of Kristianstad (NE 
Scania), which according to him shows a dark clay at a depth of 
8-42 m, situated on the top of a Cretaceous limestone. This clay 
contains marine diatoms in abundance, a few radiolaria, and iso- 
lated sepcimens of foraminifera, which are not determined. All 
the samples studied were filled up with very small grains of amber 
(of diameters less than 1 mm), and glauconite. According to 
CLEVE-EULER (1948) the marine diatom flora resembles that of the 
Lower Eocene clay at Mors in Denmark. A comparision with 
other Lower Tertiary floras than that of the Lower Eocene Danish 
e Moler » has not been carried out, and the number of species 
occurring in both localities is less than 25 96. On the other hand, 
the lower Tertiary age of the Áhus. Clay is well proved. Hessland 
drew the conclusion that all the Swedish amber must be of the 
same age as the strata at Ähus. He explained in the same way 
that the amber of the Quaternary deposits is derived from Tertia- 
ry beds in Sweden, which were destroyed in Quaternary time. 
The way of transport of the amber from its original deposits is 
supposed to have been fairly short. 

Two isolated floras of marine diatoms were found by Bona 
and CLEVE-EULER in Quaternary sediments (including recent ones) 
in middle and northern Sweden, at Óra in the southern part of 
Lapland, and at Boda and Flógen near Veltanda, Smäland. 

This flora, too, is compared by CrEvE-EurER with the Danish 
« Moler » formation (Lower Eocen). She draws the conclusion 
that marine Lower Eocene — now destroyed — must have covered 
a large part of Scandinavia. 

Occurrences of Eocene rocks seem to be distributed chiefly 
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over a large part of southern Sweden, isolated occurrences being 
spread over the middle and northern Sweden as well. 

Eocene basalt and tuffes occur in the northern part of Scania 
(Norın, 1934), to the north of Lake Ringsjön. The basalt is pre- 
served as basalt cones. Ryolite on the bottom of Lake Mien in 
southern Smäland and andesite in and at the Lake Dellen in 
Hälsingland may also be ascribed to the Tertiary, possibly to 
the Eocene. The ryolite and andesite occurrences are explained 
as explosion craters due to volcanic activities in the Eocene. 

Amber is found in places in the province of Scania, being 
exceptionally abundant between Skanör and Trelleborg in the 
south-western part of the province, and at Ravlunda near Sim- 
rishamn to the north. The last-mentioned locality is not far from 
the occurrence of the Paleocene boulders near Maglehem. Con- 
WENTZ (1890) mentions a couple of isolated localities of amber, 
viz. Fyllinge north of Laholm in Halland, and Friberga in the 
province of Dalarna. The very rich insect fauna of the Swedish 
amber has not yet been studied. 


Bibliography see Tertiary. (F. BROTZEN). 
EODISCUS SCANICUS ZONE .................. Cambrian 

See: « MICRODISCUS » SCANICUS ZONE. 
EOPHVIONISANDSIONE 2... me een Cambrian 


WaALLIN (1868). (Lower part of Regio Fucoidarum ANGELIN, 
1854). Lower part of the Lower Cambrian of Västergötland. 
Horm, 1901, changed the name to MıckwItzıa sandstone, q. v. 


EQUISETITES GRACILIS (Zone with ...) .......... Triassic 
NATHORST (1880). 
See: RHAETIC. 

ERIKS DAT AMAR Ly te oats cel. ono ante TETUR Cretaceous 
E. ERDMANN (1887). 
See: EMSCHER. 


ESPENZONE (Aspzonen). 
Siehe: QUARTÄR. 


ETS ELE MILLEN EE Silurian 
MUNTHE (1916). 


A reddish-brown or greenish-grey, compact and hard, some- 
what clayey biohermal limestone. See also under Ascoceras lime- 
stone. — Gotland : Etelhem, Lye, Garde, Alskog, Ardre, Lojsta, 
Stânga, Linde, Fardhem. — By Hepe (1921) included in Hemse 
group. 

Literature : MUNTHE (H.) (1916); MuNTHE (H.), Hepe (J.E.) 
& Post (L. von) (1925); Munrue (H.), Hepe (J.E.) & Post (L. von) 


(1927). (J. E. HEDE). 
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EULOMA-NIOBE FAUNA (beds) .............. Ordovician 
BRÖGGER (1896). 
See: CERATOPYGE BEDS. 

RURYCABHELQZONE 247 Ec et ipaa rn coop ale Cambrian 
See: OLENID SHALE. 

EXPANSUS LIMESTONE e 365 399399. 25 Ordovician 


LINNARSSON and TULLBERG (1882). 


A division of the Vaginatum group of the Lower Ordovician 
Orthoceratite limestone. Type locality Västanå, Östergötland. 
Developed in northern Óland as gray, comparatively thin-bedded 
limestone rich in glauconite, occasionally with intercalations of 
calcareous glauconite-sandstone or oolitic limestone, in the Siljan 
district as dark-gray oolitic limestone, in the Autochton of Jámt- 
land (e. g. at Brunflo and Lockne) as nodular limestone rich in 
shaly intercalations, in other districts as gray or occasionally 
reddish-brown, bedded or slightly nodular limestone. Thickness 
in northern Óland and in the Siljan district ca. 1m, in other 
districts the thickness is unknown. Corresponds to the main part 
of the Lower Asaphus limestone of Mosere (1890) and of the 
Expansus shale (3cß) in the Oslo region, and to the Expansus 
limestone (Byna) in Ingermanland (LAMANSKY, 1905). As a rule 
fairly rich in fossils, the following species being common : Asaphus 
(Asaphus) expansus (Wahlenb.), A. (Asaphus) fallax (Ang.), 
Ptychopyge angustifrons Ang. Megistaspis (Megistaspidella) 
acuticauda (Ang.), Symphysurus palpebrosus (Dalm.), Nileus 
armadillo Dalm., Illaenus sarsi Jaan., Dysplanus centrotus (Dalm.), 
Platillaenus ladogensis (Holm), Cybele bellatula Dalm., Pterygo- 
metopus sclerops (Dalm.), Orthis callactis Dalm., Cyclendoceras 
vaginatum (Schloth.), Aulacopsis monofissurata Hessl., A. bifissu- 
rata Hessl., Tallinnella grewingki (Bock), T. lanceolata (Hessl.). 
See also: Vaginatum limestone and Orthoceratite limestone. 


Literature : LINNARSSON (G.) & TULLBERG (S.A.) (1882), p. 24; 
MoBERG (J.C.) (1890); Lamansky (W.) (1905); Boutin (B.) (1949); 
HESSLAND (I.) (1949); Jaanusson (V.) & Mutvei (H.) (1951); BOHLIN 
(B.) (1955). 

(V. JAANUSSON). 


EXPANSUS-AEQUIVALVIS ZONE ................ Liassic 


TROEDSSON (1951). 
See : LIASSIC. 


EXPORRECTA CONGLOMERATE 


C. Wıman (1894). (Forchhammeri-pisiformis conglomerate, 
J.G. ANDERSSON, 1893). 


A very thin, calcareous conglomerate, with pebbles of stink- 
stone and nodules of phosphorite. The matrix is generally 


A DTE Cambrian 
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crowded with fossils, especially brachiopods : Oligomys exporrecta 
(Linrs.), Billingsella lindströmi (Linrs.), Acrothele coriacea Linrs., 
etc. The fossiliferous pebbles are derived from the subjacent bed, 
which in most areas is the zone of Hypagnostus parvifrons. The 
highly fossiliferous matrix contains constantly the mentioned 
brachiopods and other species typical of the Solenopleura brachy- 
metopa zone, and, in the areas, in which the Lejopyge laevigata 
zone is lacking, there are also species characteristic of the latter 
and of the Agn. pisiformis zone. Accordingly, the Exporrecta 
conglomerate represents in some areas a minor and in other areas 
a greater part of the interval between the zones of Hypagn. par- 
vifrons and Agn. pisiformis. Öland, Västergötland, Närke, South- 
ern Jämtland (type locality Brunflo) and scattered localities in 
Ängermanland and Västerbotten. 


Literature ` WIMAN (C.) (1894); WESTERGäRD (A.H.) (1944). 


(G. BEXELL). 
EXSCULPLUSIBED ent slide cw ee ege Cambrian 
See: LEJOPYGE LAEVIGATA ZONE. 
EZSULANSSILIMESTONE 77. AI ERBE Cambrian 


LINNARSON (1879). (Coronatus limestone NATHORST, 1877). 


A thin, gray or black limestone layer in the lower part of the 
Paradoxides paradoxissimus beds, with a riche fauna: Ptycha- 
gnostus [Triplagn.] gibbus (Linnars., Ctenocephalus exsulans 
(Linrs.), Bailiella tenuicincta (Linrs.), Bailiopsis impressa (Linrs.), 
B. dalmani (Ang.), Paradoxides palpebrosus Linrs., etc. — Scania 
(type locality Kiviks Esperöd), Öland, Northern Jämtland. 


Literature : NATHoRST (A.G.) (1877); LINNARSSON (G.) (1879); 
GRONWALL (K.A.) (1902). 
(G. BEXELL). 


FAGELSÁNG LIMESTONE NNN Ordovician 
MoBERG (1911). Corresponds approximately to the Limbata 
limestone. 
See also: ORTHOCERATITE LIMESTONE. 
(T. TJERNVIK). 


EABOXLIMESTONES rome EIE D Silurian 

VAN HOEPEN (1910). 

A. subdivision of the Klinte limestone of van Horren (1910). A 
grey, dense, hard, argillaceous limestone, composed largely of stro- 
matoporoids (« stromaliet »). Thickness estimated at 7 m. Name 
derived from occurrence in Färö. Underlain by Slite limestone and 
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overlain by Sjonhem limestone. — Central and north-eastern Got- 
land (Klinteberg in the parish of Klinte; Endre; Gothemsän in the 
parish of Gothem; Tjelders and Klinte in the parish of Boge; 
Slite; scattered localities between Slite and Färösund; Färö). — 
The bulk of the deposits included in Färö limestone is now refer- 
red to Slite group; the occurrence in the bed of the Gothemsän 
(Gothem rivulet) is referred to Halla limestone, and that at Klin- 
teberg to Klinteberg group. 
Literature : Van Horren (E.C.N.) (1910). 
(J. E. HEDE). 


BAXE-BIMESTONESS xU IL HN Cretaceous 
Faxekalksten, JOHNSTRUP (1866). 
See: DANIAN. 


FELLINGSBRO GRANITE... 9999 Pre-Cambrian 
See: STOCKHOLM-FELLINGSBRO GROUP. 


FENNIGLAZIALE ZEIT. 
Siehe: QUARTÄR. 


FICHTENZONE (Granzonen). 
Siehe: QUARTAR. 


EIBIPSTADIGRANITE..... X99. UE Pre-Cambrian 
See: SMÄLAND-FILIPSTAD GRANITE SERIES. 


FINIGLAZIALE ZEIT. 
Siehe: QUARTAR. 


IEJADBFJALDOUARTZITE....— EG Caledonian 

KuLLiNG (O.) (1941) (G.F.F., Bd. 63, pp. 101-116) gave this 
name to the partly arkosic quartzites in the lowest part of the 
western Cambro-Silurian of the Västerbotten County. Du RIETZ 
(T.) (1941) ( S.G.U., Ser. C, n? 439) named it the Bottom quartzite 
or the Lowest quartzite Series. KULLInG (O.) (1955) (S.G.U., Ser. 
Ca, n? 37) called it the Oldest quartzite series. 


(O. KurriNG). 
EIER ZONEN A ME ee Quartär 
Siehe: FLECKENZONE. 
ICA GIA Te Keer NE EN BEL ER Ie Ordovician 


TORNQUIST (1883). 
See: CRASSICAUDA LIMESTONE. 
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FLECKENZONE (Fläckzonen) ................. e... Quartär 


GUSTAFSSON (1905). Etwa 2-3 dm über den obersten sichtba- 
ren Mikrovarven im varvigen Ton des zentralen Uppland tritt 
eine gewöhnlich etwa 10 cm mächtige Zone mit reichlich Kalk- 
fragmenten auf. Man hatte früher die Meinung, dass diese Frag- 
mente durch Eisberge transportiert wurden, die vom Eisrande 
losgebrochen sind, als dieser durch das Kambro-Silurgebiet der 
Gävlebucht verlief. Noch im Gange befindliche Untersuchungen 
lassen diese Erklärung weniger wahrscheinlich erscheinen, aber 
eine neue Erklärung der Entstehung der Fleckenzone ist noch 
nicht gefunden. 


Literatur : GUSTAFSSON (J.P.) (1905); JäRNEFORS (B.) (1956). 
(G. LUNDQVIST). 


FLEMINGI BEDS (« Flemingiiledet ») ............. Silurian 

TÖRNQUIST (1913). 

The collective name of the three youngest zones of the Cyr- 
tograptus shale. Named after Monograptus flemingi (Salter), 
which is restricted to this upper part of the Cyrtograptus shale, 
q. V. 


(J. E. HEDE). 
EINEN EE E RED EE EE Liassic 
TROEDSSON (1951). 
See: LIASSIC. 
ELENINGE;BEDS....-—...- ae as E Liassic 


TROEDSSON (1951) = Upper Helsingborg stage. 


See: LIASSIC. 

BEENINGE CYCLE... sma ATAARE SEE Liassic 
TROEDSSON (1951). 
See: LIASSIC. 

«FE LISRANDENS , La Got EE Quartar 


GEROLL-LAGER. 


Eine aus der Volkssprache entlehnte Benennung für ein mit 
Kies gemischtes Geröll-lager, oft aus Feuerstein bestehend, das 
in gewissen Teilen Süd-westschonens bei gewöhnlich 1/2 m Tiefe 
in der Moräne vorkommt. Über dem Flisranden ist die Bodenart 
tonärmer und sandiger als unter demselben. Horst (1911) fand, 
dass diese Lagenfolge nur unter einem bestimmten Niveau (NO 
von Lund ca. 24 m ü. M.) auftritt, und er deutete sie als das Re- 
sultat der Einwirkung des spätglazialen Meeres auf die Moräne, 
sowie auch ihr höchstes Vorkommen als Grenze für die Ausbrei- 
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tung dieses Meeres; diese Auffassung wurde 1913 von von Post 
bestätigt. 


Literatur : Horst (N.O.) (1911); Post (L. v.) (1913). 
(G. LUNDQVIST). 


FOLEINGBOFLIMESTONE m... MU eee ea ERE Silurian 
VAN HoEPEN (1910). 


The Follingbo limestone, with a thickness of about 5 m, con- 
stitutes the uppermost part of the Upper Visby group (ß) of 
VAN HOEPEN (1910). Consists of «a coarse, blue (weathering to 
yellow), crinoidal limestone with an abundance of corals ». Named 
for exposures in the parish of Follingbo. Underlain by Stor Vede 
limestone and overlain by Baltica marl. — Northern Gotland. — 
The sediments referred to Follingbo limestone are by HEDE, (1921), 
included in Slite group. 


Literature : VAN HoEPEN (E.C.N.) (1910). 


(J. E. HEDE). 
FOLLINGBO-SLITE MARL ...................... Silurian 
SCHMIDT (1890). 
See: SLITE-FOLLINGBO MARL. 
FÖLLINGES NAPPE ..5 EE Caledonian 


B. ASKLUND and P. THORSLUND (1935) (S.G.U., Ser. C., n? 388) 
gave this name to a Cambro-Silurian sedimentary sequence in 
the central part of Jämtland. The sequences was regarded as 
constituting the fourth Cambro-Silurian nappe from below. 

B. ASKLUND (1938) (S.G.U., Ser. C, n° 417) described the tec- 
tonic unit and published a stratigraphical table (loc. cit., Tab. I) 
of its sedimentary rocks. 

P. THORSLUND (1954) (G.F.F., Bd. 76, p. 144) referred the rocks 
of the « Mullfjäll anticline » to the F. nappe. 

B. ASKLUND (1954) (G.F.F., Bd. 76, pp. 128-144) expressed the 
opinion, that the rocks of the «anticline» belong to the Olden 


Nappe. 
(O. Kurna). 


FORCHHAMMERI- PISIFORMIS CONGLOMERATE 


ANDERSSON (J.G.) (1893). Cambrian 
A synonym for Exporrecta conglomerate, q. v. 


EOSSILIFEHOUS SEDO. tt. mn P MU See Ee « Liassic 


TROEDSSON (1951). 
See : LIASSIC. 
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FROSOABLAGEHRUNGEN 3. Son 29 E Quartàr 
Höcsom (1893). 


Bestehen aus feingeschichtetem, grauschwarzem, zu oberst 
sandigem Eisseeton, der Moràne untergelagert ist. Kleine Kriech- 
spuren (Wurmspuren) sind an den Schichtenoberflächen des Tons 
spärlich angetroffen worden. Der Fundort ist die Insel Frösö in 
Storsjön, Jämtland, aber laut Höcsom (1920) kommt dieselbe La- 
genfolge an mehreren Stellen um den Storsjó herum vor, sowie 
in Stróms Vattudal als beim Fläsjö in Jámtland. Die Moràne 
enthält Blöcke des Berggrundes im SO oder O, aber bei einem 
Teil des grossen Profiles auf Frósó befinden sich zwei Morànen- 
betten, deren unteres auch Blócke von Hochgebirggesteinen ent- 
hàlt, d. h. westliches Material. Der Ton wurde hier also abgela- 
gert während der Zwischenzeit von zwei Eisstrómen und dürfte 
am ehesten als interstadial angesehen werden. 


Literatur : Höcsom (A.G.) (1893), pp. 28-44; Höcsom (A.G.) 
(1920). 
(G. LUNDQVIST). 


EUGOID:SANDSTONE/ fine bössor 2 EE Cambrian 
Regio Fucoidarum ANGELIN (1854). 


The whole series of sandstones, with clay shale, between the 
Archaean and the Middle Cambrian alum shale in Västergötland 
and other provinces was originally included in this unit, and thus 
it seems to have comprised not only Lower Cambrian but also 
certain sandstone series which were later proved to be pre-Cam- 
brian. Though HISINGER (1808) had correctly interpreted the sub- 
stratum of the unit in Västergötland, the Millstone gneiss, the 
latter was looked upon by later geologists as an arkose, forming 
the Cambrian bottom stratum. The lower part of the series in 
Västergötland, a thin-bedded hard sandstone, alternating with 
seams of clay shale, was separated by WALLIN (1868), as a distinct 
zone, the Eophyton sandstone, while the term Fucoid sandstone 
was confined to the upper member of the series, a thick-bedded, 
rather loose sandstone. The name was derived from « fossils » 
which BRONGNIART (1828), interpreted as algae, Fucoids, but which 
NarHorsr (1874, 1881) proved to be tracks and trails. Horm (1901), 
changed the name of the upper member to Lingulid sandstone, 
q. V. 

(G. BEXELL). 


BUDASN AP PEs red ae n EET ee Caledonian 


A.E. TORNEBOHM (1896) (K. Vet.-Akad., Handl., Bd. 28, n9 5) 
gave this name to an outlier of his Great Thrust Nappe. The out- 
lier is situated S of Lake Storsjön in Jämtland. The F. Nappe is 
composed of metamorphic schists, mainly of sparagmitic character. 


(O. Kurno). 
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FURUZONEN (Tannenzone). 
Siehe: QUARTÄR. 


FYLEDALEN SEDIMENTS = Fyledalen Series ..... Liassic 
See: JURASSIC. 
ENTEDALENSSERIESER I ee Cretaceous 
LUNDBLAD (1946) 
See: WEALDEN. 
G 
GADUSCPOLARIS'"- Tone... en eis e ELTE TAE Quartär 


Siehe: QUARTÄR. 


GAMMALBALTISK MORAN (Altbaltische Moräne) . Quariar 
Siehe: BALTISCHE MORÄNE. 


GARBMADAKK CONGLOMERATE ........... Caledonian 


O. Kutuine (1934) (G.F.F., Bd. 56, pp. 60-64). A coarse poly- 
mictic conglomerate of the Sparagmite Series in Lake Storlaisan 
district in the south-eastern part of the Caledonides of the Norr- 
botten county. The conglomerate and its bedrock of Archean 
igneous rocks is over thrust on the autochthonous sediments of 
the Hyolithes zone. 

O. Kure (1940) (G.F.F., Bd. 62, pp. 194-196 and 199-204) 
referred the overthrust rocks in question to his Stalon Nappe and 
F. Kautsky called the same tectonic unit the Kaskajaure complex, 
1940 (G.F.F., Bd. 62, pp. 121-147). 

N. MARKLUND (1952) (Bull. Geol. Inst. Upsala, vol. 34, pp. 205- 
221) and 1954 (G.F.F., Bd. 76, pp. 122-125) published some new 
facts about the geographical distribution and the tectonics of the 
conglomerate rocks. 

(O. Kuruna). 


GASAKENAPPE ehren aa ENEE Caledonian 
G. Kaurskv (1953) (S.G.U., Ser. C, n° 528) introduced this 
name for a sequence of higher metamorphic sedimentary as well 
as igneous rocks constituting the uppermost complex in the Suli- 
telma-Salojaure mountain district of the Norrbotten County. 

O. KuLLInG (1948) (G.F.F., Bd. 70, pp. 661-669) and (1955) 
(S.G.U., Ser. Ca, n® 37) considered the rocks of the Gasak Nappe 
as north-eastern portion of his Rödingsfjäll Nappe. 

(O. Kuruna). 


N a e a a re Ee Cretaceous 


Häcc (1940). 
See: ALBIAN-CENOMANIAN and CRETACEOUS: Bibliography. 
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GAUTOJAURE COMPLEX ................ e. Caledonian 


F. Kaurskv (1940) (G.F.F., Bd. 62, pp. 121-147) gave this 
name to the sandstones and shales of the « Hyolithes zone » toge- 
ther with their autochtonous Archean basement in the Lake Stor- 
laisan district in the south-eastern part of the Norrbotten Moun- 
tains. K. interpreted the upper part of the complex as Quartzite 
Nappes. 

N. MARKLUND (1952) (Bull. Geol. Inst., Upsala, vol. 34, pp. 205- 
221) divided the complex into three units: Quartzite Nappes, Eo- 
cambrian and Cambrian autochthonous rocks, and Archean crys- 
talline basement rocks. 

N. MARKLUND (1954) (G.F.F., Bd. 76, pp. 122-125) included the 
upper part of the complex, the « Quartzites Nappes », in his Gau- 
tojaure complex, and termed its middle and lower parts (the 
« Foreland series » and Archean basement rocks) « Autokton ». 

O. KULLING (1940) (G.F.F., Bd. 62, pp. 194-196 and 199-204), 
(1941) (G.F.F., Bd. 63, pp. 101-116), (1942) (S.G.U., Ser. C, n 445), 
and (1955) (S.G.U., Ser. Ca, n? 37) discussed the stratigraphy and 
tectonics of the rock complex and used the following subdivision : 
the Blaik Nappe (quartzites and slates), the eastern autochtonous 
Cambro-Silurian (in the actual district represented by Lower 
Cambrian fossiliferous beds), the Laisberg Series (sandstones with 
shale-intercalations) and Archean Basement rocks. 


(O. KULLING). 


GÄVLE (Gefle) SANDSTONE SERIES ...... Pre-Cambrian 


At first mentioned by Hısıncer (W. H.) in 1841, comprises the 
quartz-sandstones, conglomerates, and amygdaloid basalt (Gävle 
diabase) in the Gävle-Storsjön region in Gestrikland. TóRNEBOHM 
(A. E.) (1877) supposed the series to be Cambro-Silurian and 
probably contemporaneous with the Orthoceras limestone. Svep- 
MARK (E.) (1887), Höcsom (A. G.) (1893), and BLoMBERG (A.) 
(1895) regarded it as Cambrian. NATHORST (A. G.) (1894) stressed 
the similitary between the Gävle and Dala sandstones but left the 
question of their synchronism pending. In 1896 SEDERHOLM, howe- 
ver, placed the Gävle sandstone series in Jotnian and, conse- 
quently, in Algonkian, too. Höcsom (A. G.) referred it to the 
post-Archean deposits (pre- Cambrian, or Algonkian), and in 1910 
he classed it as Jotnian, a view supported by GavErIN (A.) (1920), 
who mentioned a find of Lower Cambrian conglomerate with 
pebbles of Gävle sandstone. HöcBom’s opinion has been generally 
adopted though it may be noticed, that HapprNc (A.) in 1929 con- 
sidered a Lower Cambrian age of the asndstone to be * very 
dyes 7. (Compare the intrusive Åsby dolerite mentioned be- 
ow). 


In 1934 and 1939, ASKLUND (B.) gave a detailed description 
of the Gávle sandstone series. He distinguishes between : 


4. Ginborn sandstone, pale grey red, or pink, with rounded 
light spots. Rarely conglomeratic. 
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3. Upper, yellow white, or red sandstone grading into arkose 
and, frequently, into polymict conglomerate, too. 

2. White or yellow white, not very hard sandstone with sparse 
monomict conglomerate layers and small lenses of clay shale. 

1. Lower, red or white, as a rule hard sandstone frequently 
grading into polymict conglomerate and also showing sedimentary 
breccias in the basal layers. 

Amygdaloid basalt or, frequently, basaltic lava breccia (Gävle 
diabase) forms a layered, in part conformable intrusion in the 
lower part of the sandstone series (1 and the border zone between 
1 and 2). (Compare also LuNpEGànpH (P. H.) (1949). 

A vertical bore hole through the almost horizontal sandstone 
series at the northern shore of Lake Storsjön has shown a thick- 
ness of layers 1-3, inclusive of the basal bed, amounting to about 


200 m, or somewhat more (LUNDEGÀRDH, personal communication, 
1951). 

An intrusion of hypabyssal olivine-dolerite (Äsby dolerite, 
in this district known as Mackmyra diabase) should also be men- 
tioned. This intrusion confirms the pre-Cambrian age of the 
Gävle sandstone series, which is nowadays always paralleled with 
the Dala sandstone series. (Compare this series ). 


Selected bibliography : TÖRNEBOHM (A.E.) (1877); SvEDMARCK 
(E.), (1887) ; HöcBom (A.G.) (1893); NatHorst (A.G.) (1894); BLOM- 
BERG (A.) (1895); HócBoM (A.G.) (1910); GAVELIN (A.) (1920); 
ECKERMANN (H. v.) (1925); HADDING (A.) (1929); AsKLUND (B.) (1934 
and 1939); LuNpEcàmpu (P.H.) (1949). 


(A. Höcsom T and P. H. LuNDEGÀRDH). 


GELDBIONZX(Gulera) Sa. raa er: Quartär 

Der oberste Teil der baltischen Moräne ( siehe dieses Wort) 
in Schonen ist durch die oxidierende Einwirkung der Luft 3 bis 
4 Metern tief gelb oder braun gefärbt. Unter diesem Niveau hat 
die Moräne eine blaugraue Farbe (Blauton). 

Literatur : EKSTRÖM, (G.) (1943), Sver. Geol. Unders., Ser C 
n? 380. 

(J. LUNDQVIST). 


GEMINUSISHALEWER EE Ordovician 


Corresponds approximately to the two upper zones of the 
Upper Didymograptus shale Exstrom (1937). 


See: Didymograptus shales. 
(T. TsERNVIK). 


GEMSAIVEOQQUABITZITE, aaae ne ee Caledonian 


T. pu Rrerz (1941) (S.G.U., Ser. C, n° 439). A phyllitic quart- 
zite occurring in a region of chiefly calcareous phyllites in the 
western part of the western Cambro-Silurian in the Västerbotten 
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(Gemsäive Quartzite, continued) 


Mountains. pu Rietz held the quartzite as part of the Viris quart- 


zite Series. 
(O. Kurno). 


e GENUINE UPPER GOTHLANDIAN » ............ Silurian 
HepstrRom (1910). 


Upper division of « Upper Gothlandian » of Hepstrom (1910). 
« Non-stratified Reef-limestones or stratified layers such as Cri- 
noid, Stromatoporan, Megalomus-, or Cephalopodan limestones 
etc. ». According to Hepström (1910) corresponding to LINDSTRÖM’S 
division g (« Megalomus banks ») and, in part, division f (« Cri- 
noid and coral conglomerate ») and h (« Cepalopodan and Stro- 
matopora beds >) — Includes subdivision VII of HEDSTRöM. 


See: Megalomus horizon, Northern Gotland. 
(J.E. HEDE). 


GERMANIGLAZIALE ZEIT. 
Siehe: QUARTÄR. 


GESTRIKLAND (Gästrikland) SANDSTONE . Pre-Cambrian 
See: GÄVLE SANDSTONE SERIES. 


GIGAS LIMESTONE „ns. N C MEER Ordovician 
MoBERG (1890). 


The topmost division of the Vaginatum group of the Lower 
Ordovician Orthoceratite limestone. Type area: southern Öland. 
Consists usually of rather thick-bedded, reddish-brown lime- 
stones, in northernmost Öland partly gray and oolitic, in Öster- 
götland partly finely nodular. Thickness in northern Óland and 
in the Siljan district about 1 m. In Gotland (known only from 
borings) it is apparently missing (THORSLUND 1938). 

Fossils : Megistaspis (Megistaspidella) gigas Ang., Pseudoasa- 
phus perstriatus Bohlin, Niobe frontalis (Dalm.), Illaemus gla- 
briusculus Jaan, Ampyx nasutus Dalm, Pliomera fischeri 
(Eichw.), Celmus aff. granulatus Ang., Cyclendoceras vaginatum 
(Schloth.), Planctoceras falcatum (Schloth.). 


Literature : MOoBERG (J.C.) (1890); THORSLUND (P.) (1938), 
p. 34; Boutin (B.) (1949); Jaanusson (V.) E Murver (H.) (1951); 
JAANUSSON (V.) & Murvei (H.) (1953); Boutin (B.) (1955). 

See also : Vaginatum limestone and Orthoceratite limestone. 


(V. JAANUSSON). 


GILLBERGA SYNCLINE ........ 5... u Pre-Cambrian 


Situated in South-Western Vermland and North-Eastern Dals- 
land, at first observed by TöRNEBoHM (A.E.) (1883), later in part 
studied by Weg (K.) (1900) and Horwqursr (P. J.) (1906), finally 
investigated and mapped by MAGNUSSON (N. H.) (1926, 1928, 1929, 
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1949). The following scheme displays the petrological evolution 
of the Gillberga syncline : 


IV. Karelian (Dalslandian) orogenesis. 


III. Ämäl-Kroppefjäll granite series. 
II. Ämäl series. 
Great discordance — — —— 
I. Oldest gneiss complex (highly metamorphic su- 
pra- and infracrustal rocks). 


During the Karelian orogenesis, II and III became schistose. 
They show no signs of migmatitization, however. 

I corresponds to Early Gothian, II and III to Late Gothian. 

(For details, see Gothian). 


Literature : 'TónNEBOHM (A.E.) (1870); TÖRNEBOHM (A.E.) 
(1883); WiNcE (K.) (1900); Hormouist (P.J.) (1906); MAGNUSSON 
(N.H.) (1926); MAGNUSSON (N.H.) (1928); Macnusson (N.H.) (1929); 
MAGNUSSON (N.H.) (1949). 

(P. H. LUNDEGåRDH). 


GILLIKS (Quartzite, conglomerate) SERIES .... Caledonian 


O. KULLING (1925) (G.F.F., Bd. 47, pp. 367-375) called attention 
to a series of polymict conglomerate, quartzite and dark slate, 
useable as a guiding series in the central part of the western 
Cambro-Silurian of the Västerbotten Mountains. 

O. Kurring (1933) (G.F.F., Bd. 55, pp. 167-422) gave an 
account of the series with its polymict conglomerates, quartzites, 
slates and thin intercalations of green chlorite schists. Above : the 
Silurian basal beds or the Vojtja Series. Below: the Mesket 
Series. 

O. KULLING (1938) (G.F.F., Bd. 60, pp. 153-176) discussed the 
distribution of the Gilliks series in Södra Storfjället and the 
Mesket-Gabbi Mountains district in the Västerbotten county. In 
1955 (S.G.U., Ser. Ca, n? 37) he revised his former interpretations. 

O. KULLING (1941) (G.F.F., Bd. 63, pp. 101-116) reported a new 
locality of the Gilliks conglomerate in the Ikis-Mavas district of 
the Norrbotten Mountains. The conglomerate is fossiliferous. 

G. Kaurskv (1949) (G.F.F., Bd. 71, pp. 253-284) discussed the 
Gilliks conglomerate with the Volla conglomerate of the western 
part of the Norwegian Trondhjem area and called attention to the 
diastrophism of the Upper part of the Ordovician. 

G. Kautsky (1949) (G.F.F., Bd. 71, pp. 253-284) discussed the 
guiding conglomerates of the western Cambro-Silurian in the 
Scandinavian Mountain Range and interpreted the Gilliks conglo- 
merate as of Caradocian age. 

N. MARKLUND (1952) (G.F.F., Bd. 74, pp. 353-384) described 
the distribution and stratigraphy of the series in the southern 
boundary-zone of the Norrbotten Mountains. 

O. KULLING (1955) (S.G.U., Ser. Ca, n? 37) gave an account on 
the distribution of the same series in the Västerbotten Mountains 


122 
(Gilliks [Quartzite, conglomerate] Series, continued) 


and correlated it with series in other Scandinavian districts. Prior 
to O. KurLiNG's survey of 1925 H. BacKLUND (1925) (G.F.F., 47, 
pp. 155-180) described the arkosic quartzites of the G. Series as 
quartz-rich effusive rocks). 

(O. KULLING). 


GIMJA. CONGLOMERATE. gaus geriet coe > Caledonian 


O. Kutuine (1933) (G.F.F., Bd. 55, pp. 167-422). A quartzite 
conglomerate at the boundary between the Lövfjäll Series and 
the Viris Series, the two uppermost Silurian series in the Vaster- 
botten Mountains. 


See also : ©. KULLING (1947) and (1955). 
(O. KULLING). 


GIRVANELLA LIMESTONE ..................... Silurian 
STOLLEY (1895). 


As far as Sweden is concerned, this name was originally ap- 
plied to the abundantly « Girvanella problematica Nich. & Eth. » 
[Sphaerocodium gotlandicum Rothpletz] -bearing limestone occur- 
ring at Bjärsjölagärd in Scania (« Girvanellengestein von Bjer- 
sjölagärd » STOLLEY, 1894). In 1897 STOLLEY used the name for 
limestones specially characterized by an abundance of « Girvanel- 
las » occurring in the Visby district, as well as in the central and 
in the southernmost part of the Gotland. In 1907 MuNTHE applied 
the name Girvanella limestone to an argillaceous limestone, 
extremely rich in « Girvanella », occurring in southernmost Got- 
land and there overlying the « Oolite» of MUNTHE, 1907, and 
underlying the Ostracod limestone of MOoBERG (MUNTHE) 1907. 
In 1910 MuNTHE changed the name to Sphaerocodium limestone. 

The Girvanella limestone at Bjärsjölagärd, according to STOL- 
LEY nearly corresponding to those strata in Gotland (especially in 
the southernmost part of the island) which by LINDSTRÖM, 1888, 
were included in his division d, is now referred to Öved-Ramsäsa 
group. As to Gotland, the Girvanella limestone is considered by 
STOLLEY, 1897, to belong to divisions d (« Limestone with marl- 
bands, or oolite in southern Gotland ») and e (Pterygotus beds) 
of LINDSTRÖM; respecting Girvanella limestone in the sense given 
by MUNTEE, see also Sphaerocodium limestone. 


Literature : STOLLEY (E.) (1895); SToLLEY (E.) (1897); MUNTHE 
(H.) (1907). 
(J. E. HEDE). 


GIRVANELLA*MARIO 7 Se. SRM TU Silurian 
MuNTHE (1907). i 
A series of marl-beds very rich in « Girvanella >. Thickness 
a few metres. In 1910, after RorHPLETZ (1908) had determined the 


fossil in question as Sphaerocodium gotlandicum Rothpletz, 
MUNTHE changed the name to Sphaerocodium marl, q. v. 
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Literature : MUNTHE (H.) (1907), Geol. Fören. Förh., Band 29, 
pp. 130-140, Stockholm. 
(J. E. HEDE). 


GLAZIALE ABLAGERUNGEN ................... Quartär 


Moräne, glazifluviale und glazilakustrine Ablagerungen. Von 
diesen sind nur gewisse Moränentypen in stratigraphischer 
Bedeutung verwendet worden. Vgl. Moräne, Diluvialsand und 
Quartär. 


GLAZIALER SUSSWASSERTON ................. Quartär 
Siehe: DRYASTON. 


GLAZIALTON-Mergel 7% u. E eE a aE anne ome Quartàr 
Siehe: BANDERTON. 


GLOSSOGRAPTUS cfr. HINCKSI ZONE ....... Ordovician 


TULLBERG (1883). 
See: GLOSSOGRAPTUS HINCKSI ZONE. 


GLOSSOGRAPTUS HINCKSI ZONE ........... Ordovician 
LINNARSSON (1879). (Glossograptus sp. zone TULLBERG, 1882; 
Glossograptus cf. hincksi zone TULLBERG, 1883; Diplograptus lin- 
narssoni zone HEDE, 1951; considered as a subzone of the Glypto- 
graptus teretiusculus zone by JAANUSSON and STRACHAN, 1954). 


Lowermost graptolite zone (or subzone) of the Dicellograptus 
shale. Known in its typical development only in the Fägelsäng 
district, Scania (and in the Oslo region, Norway). Thickness more 
than 5.80 m according to EKSTRÖM (1937), and 1.90m according 
to Hepe (1951). These different figures are partly explained by 
the fact that Herpe distinguishes « Transition beds » between the 
Didymograptus shale and the Dicellograptus shale with a thi- 
ckness of 1.80 m which beds are evidently included by EKSTRÖM 
in the Glossogr. hincksi zone. 

Fossils : Janograptus laxatus (Tullb.), Cryptograptus schae- 
feri Lapw., C. tricornis Carr., Nemagraptus subtilis Hadding, 
Dicellograptus vagus Hadding, Climacograptus scharenbergi 
Lapw., Diplograptus propinquus Hadding, Gymnograptus linnars- 
soni (Tullb.), Amplexograptus perexcavatus (Lapw.), Glypto- 
graptus teretiusculus (His.), Glossograptus hincksi (Hopkins.), 
G. scanicus Hadding, « Obolus » deltoideus Hadding, Leptobolus 
fimbriatus (Hadding), e Lingula»  dicellograptorum Hadding, 
« Acrotreta» nana Hadding. 

See also : Dicellograptus shale. 

Literature : LiNNARSON (J.G.O.) (1879); TULLBERG (GA) 


(1882) ; TULLBERG (S.A.) (1883); Happıng (A.) (1913); EKSTRÖM (G.) 
(1937); Hene (J.E.) (1951); Jaanusson (V.) & STRACHAN (I.) (1954). 


(V. JAANUSSON). 
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GLOSSOGRAPTUS sp. ZONE .................. Ordovician 


TULLBERG (1882). 
See: GLOSSOGRAPTUS HINCKSI ZONE. 


GLOSSOGRAPTUS ZONE ...2..2 2.2. 20 ele rene Ordovician 


TULLBERG (1882). 
See: CLIMACOGRAPTUS HADDINGI ZONE. 


GEOSSOGHAPTUSTZONE 2 ee Ordovician 
REMELE (1893). 
Middle Ordovician, Lower Dicellograptus shale. — In this 


zone REMELE included TurrBERG's (1883) zones of Glossograptus 
cfr. hincksi (= Glossograptus hincksi zone), Gymnograptus linnar- 
ssoni, and Glossograptus sp., the two last corresponding to the 
lower part of the Climacograptus haddingi zone in modern usage. 
Subsequently this term was very seldom used in the delimination 
proposed by REMELE. 


Literature : TULLBERG (S.A.) (1883); REMELÉ (A.) (1883). 
(V. JAANUSSON). 


GLOSSOGRAPTUS ZONE = tustracvsis see T Ordovician 
HENNIG (1904). 
See: GLYPTOGRAPTUS TERETIUSCULUS ZONE. 


GLYPTOGRAPTUS TERETIUSCULUS ZONE ... Ordovician 


JAANUSSON and STRACHAN (1954) (Glossograptus zone HENNIG, 
1904; « Climacograptus putillus > zone THORSLUND, 1940). 


Lowermost zone of the Dicellograptus shale. Term bor- 
rowed from the general British Ordovician sequence for the lower- 
most graptolite zone of the Dicellograptus shale including the sub- 
zones of Glossogratus hincksi and Climacograptus haddingi, usually 
considered as separate zones. The terms, zone of Glossograptus 
and zone of « Climacograptus putillus », were used in the same 
sense by HENNIG (1904) and THORSLUND (1940), respectively. 

See also Dicellograptus shale. 

Literature : HENNIG (A.) (1904); THORSLUND (P.) (1940); Jaa- 
NUSSON (V.) & STRACHAN (I) (1954). 

(V. JAANUSSON). 


GOTHIANCL(Golhic)N5.. cm. UMORE Pre-Cambrian 


In 1936, W. Want applied the term Gothian to the great 
orogenesis that has worked in the Archean of South-Western 
Sweden and South-Eastern Norway. In the same year, N.H. 
MAGNUSSON enlarged the term Gothian so as to comprise the 
whole cycle of rock development in this part of Fennoscandia 
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(exclusive of the Dal series). At that time, MAGNUSSON thus 
classed the Bohus and Karlshamn granites as Gothian rocks. 
These have, howerer, later been included in the Karelian cycle 
as final palingenic products. In two earlier papers (1933, 1934), 
MAGNUSSON had made some general suggestions as to the position 
of the Gothian cycle. Both Want. (1936) and MAGNUSSON (1936) 
have placed Gothian between Svecofennian, or Svionian, and 
Karelian. (Compare these terms.) 

In 1947, W. Larsson published an abstract of his investiga- 
tions in Northern Dalsland and South-Western Vermland. He 
there states that the rock evolution above defined as Gothian 
includes two petrological cycles separated by a great discordance. 
He gives the following scheme of rock development : 

17. Kappebo series. (See this term.) 


Great discordance 


Ämäl- 16. Kroppefjäll granite (acid). 

Kroppefjäll )15. Intermediate granite. A 
granite-series ) 14. Ämäl granite (basic). Pegmatite OD. IS 
13. Diorite t0 
Felspar-quartzite. Probably E 
e | Piedmontite-quartzite. repeated 3 
Åmål m ( Conglomerate. volcanic E 

series. © | Acid volcanics. activity. 


Basie and intermediate volcanics. 


Great discordance 


7. Pegmatite (I). 
6. Migmatitization. 
Oldest gneiss 5. Gneiss-granites. 
complex. 4. Ultra-basic plutonic rocks. ) Folding (II). 
Clay schist. 
CH Quartzite. 
Basic and acid volcanics. 


Substratum unknown. 


In 1953, P.H. LUNDEGåRDH arrived at similar conclusions 
regarding the bed-rock immediately to the south of Gothenburg. 
The rocks here encountered in many respects correspond very 
well to those described by LARSSON. LUNDEGäARDH, however, intro- 
duces the products of a second migmatitization just above 16 in 
Larsson’s scheme (17 veined gneiss, pegmatite). LUNDEGaRDH de- 
fines the older cycle as Early Gothium and the younger cycle as 
Late Gothium. According to LUNDEGaRDH, Gothian should thus be 
interpreted as an era comprising two cycles. 

The general outlines of the scheme presented by Larsson 
were originally suggested by MAGNUSSON as early as in 1926. (See 
MAGNUSSON, 1929 and Gillberga syncline). When studying the 
Gillberga syncline in South-Western Vermland and North- 
Eastern Dalsland, he revealed the following petrological evolu- 
tion : 
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(Gothian [Gothic], continued) 


= AA Great discordance 
III. Ämäl-Kroppefjäll granite series. (Compare this.) 
II. Ämäl series. 
— Great discordance —  — —-HeWL 
I. Oldest gneiss complex (highly metamorphic supra- and infra- 
crustal rocks). 


Substratum unknown. 


According to Macnusson and Larsson (op. cit.), the Småland 
porphyries should be paralleled with the volcanics of the Ämäl 
series as given above. The Smäland-Filipstad granite series (see 
this) should be compared with the Ämäl-Kroppefjäll granite 
series. MAGNUSSON parallels the Rämsberg and Västervik groups 
as well as the Vestana and Vetlanda series with the Amal series. 
Further, the sub-Loos and Lower Loos series have been included 
in Gothian. (See these groups and series.) As regards the Ves- 
tervik and Vetlanda series, it has to be pointed out that these are 
older than the Småland porphyries. MAGNUSSON has recently (1957) 
classed the oldest gneiss complex of the above schemes as Oldest 
Gothian. 

Literature: MAGNUSSON (N.H.) (1929); Macnusson ON H.) 
(1933 and 1934); Eckermann (H. von) (1936); Wan, (W.) (1936); 
MAGNUSSON (N.H.) (1936); Larsson (W.) (1947); MAGNUSSON (N.H.) 
(1949); LuNDEGärRDH (P.H.) (1953); MAGNUSSON (N.H.) (1957). 


(P. H. LUNDEGåRDH). 


GOTHICA ee NASEN och Pre-Cambrian 
See: GOTHIAN. 


EELER Pre-Cambrian 
The areas occupied by Gothian rocks. Compare Gothian. 
(P. H. LUNDEGåRDH). 


GOTHIUMS T re EN Pre-Cambrian 
See: GOTHIAN. 


GOIHLBANDIAN | GROUP o.oo ec) cs 2 LOC Silurian 
MuRcHISON (1845). 


A term applied by Murcuisson to the strata occurring in 
Gotland. S 


Literature: MURCHISON (R.L) (1845). Quart. Journ. Geol. 
Soc., Vol. 1, pp. 467-494, London. 


(J. E. HEDE). 


GOTHOGRAPTUS NASSA ZONE ................. Silurian 
MoBERrRG (1911). 
See: COLONUS SHALE. 
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GOTHO-RARELIAN A .2.. mex Pre-Cambrian 


Gotho-Karelian, a combination of Gothic and Karelian intro- 
duced by H.G. BACKLUND in 1936. Recent age determinations on 
radioactive matter, by A. PARWEL and F.E. Wickman (1954, have 
shown that Gotho-Karelian ranges from about 1,700 to about 
900 millions of years. The separate terms Gothian and Karelian 
have priority over Gotho-Karelian. Compare Gothian and Kare- 
lian. 

Literature : BACKLUND (H.G.) (1936); Backıunn (H.G.) (1940); 
PARWEL (A.) and Wickman (F.E.) (1954). 


(P.H. LUNDEGåRDH). 


GOIHO-KARELIDES-« eem dome. oe ee Pre-Cambrian 


Gotho-Karelides, the areas occupied by  Gotho-Karelian 
rocks. Compare Gotho-Karelian. 


GOTIGLAZIALE ZEIT. 
Siehe: GUARTAR. 


GOTLANDIEN GROUP one re iust Lectt sars Silurian 


ANGELIN (1877). 
See: OVED-RAMSÁSA GROUP. 


GOTLANDIUM (GOTLANDIAN). 


MOBERG (1908). 
See: SILURIAN. 


GOTIZANDIUMSZ— be a e EE EC EI CEDE Silur 
WEDEKIND (1927) 


Das Gotlandium im Sinne WEDERINDS ist ein biostratigra- 
phischer Begriff und bezeichnet « das auf Grund von Korallen 
biostratigraphisch gegliederte Obersilur >. « Dann bedeutet aus- 
serdem die Bezeichnung Gotlandium, dass Gotland sozusagen das 
Muster und der Ausgangspunkt für diese Gliederung ist.» In 
ein Unter-, ein Mittel- und ein Obergotlandium biostratigraphisch 
eingeteilt. Diese Einteilung ist besonders durch die Entwicklung 
der Omphymatidae gegeben. Nach WEDEKIND ist paläontologisch 
das Untergotlandium mit dem Mittelgotlandium aufs engste 
verknüpft, während zwischen dem Mittelgotlandium und dem 
Obergotlandium in der Folge der Omphymatidenfaunen eine 
auffallende Diskordanz vorhanden ist. « Die Pholidophyllida er- 
möglichen es, diese Diskordanz zu überbrücken ». 


Literatur : WEDEKIND (R.) (1927), Sver. Geol. Unders., Ser. Ca, 
N? 19, Stockholm. (J.E. Hepe). 


GOTLAND SANDSTONE (Hx. vetet n REIR Silurian 
See: BURGSVIK SANDSTONE AND OOLITE. 
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*GOTEANDSKA GRUPPEN» .:.:..., Ares Silurian 


ANGELIN (1877). 
See: OVED-RAMSÁSA GROUP. 


GOTNIUMUS C ee EE Silurian 
TónNquisT (1913). 
See: SILURIAN. 


«GHRALEHA* EAN LA dn WIEN AR Quartàr 


Oberer « Grálera», siehe Litorina-Ablagerungen; Unterer 
« Grálera », siehe Ancylus-Ablagerungen. 


GRAMATODON CYPRINIFORMIS (Zone of ...) ..... Liassic 
TROEDSSON (1951). 
See: LIASSIC. 

GEXNDISTBIMESTONE 2.1. cs cee SERIE TEE Silurian 


JONKER (1906). 

As far as Sweden is concerned this name has been applied to 
the Leperditia grandis (Schrenk) [= Leperditia gigantea F. Roe- 
mer]- bearing limestones (thin-bedded, light grey to brownish- 
grey, dense to fine-grained, and more or less argillaceous, occurr- 
ing at Grogarnshuvud in the parish of Östergarn; near Ekese 
(Aikse) in the parish of Ardre; near Visne myr in the parish of 
Alskog, and at Sjaustrehammar in the parish of Gammelgarn, all 
localities in Gotland. — The limestones in question are by HEDE, 
1921, included in Hense group. 

Literature : JoNKER (H.G.) (1906); van Horren (E.C.N.) (1910); 
MUNTHE (H.) (1910). 

(J. E. HEDE). 


GRANZONEN (Fichtenzone). 
Siehe: QUARTAR. 


« GRAPTOLITE LIMESTONE » 
TÖRNQUIST (1867). 
See: « CEMENT LIMESTONE ». 


zat Gyey cud leche E c E a Silurian 


CHASHYD LIMESTONE Jon 422 2 0 Cretaceous 


(Gráseryd boulders, LUNDGREN 1883). 
See: SANTONIAN. 


GRAY LITUITES LIMESTONE 
Horm (1893). 
See: LITUITES REGION, and LITUITES PERFECTUS ZONE. 


EE fed ee Ordovician 
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GRAY TRINUCLEUS MARL .................. Ordovician 
TORNQUIST (1874). 
See: MACROURUS LIMESTONE. 


GREA U SEVE NAPPE mra US e Caledonian 
See: SEVE NAPPE. 


GREEN LIMESTONE (Grönkalk) ............... Ordovician 
TORNQUIST (1874). 


A lithological unit consisting of greenish, glauconitic lime- 
stone occurring at different horizons between the Obolus beds and 
the Limbata limestone in the Siljan district, Dalarne. At Sjurberg 
it contains Lycophoria laevis Stoll. and a trilobite fauna charac- 
teristic o fthe zone of Plesiomegalaspis armata. Certainly also 
some greenish limestone beds belonging to the Lower Planilim- 
bata limestone have been included. Törnquıst (1883) regarded 
also some beds of green limestone occurring in the Lower Didy- 
mograptus shale at Skattungbyn as contemporaneous with the 
above limestone at Sjurberg. However, at Skattungbyn the beds 
contain Megalaspides dalecarlicus (Holm), and belong to the Upper 
Planilimbata limestone. 


Literature : TÖRNQuUIST (S.L.) (1874); Törnquıst (S.L.) (1883) ; 
TónNquisT (S.L.) (1914). 
(T. TIJERNVIK). 


GREEN-SCHISTS of Ullisjaure Type .......... Caledonian 


O. KULLING, 1942 (S. G. U., Ser. C., N? 445) gave this name 
to strongly stressed greenish rocks of mainly igeneous origin in 
the western and southern border zones of the Stalon Nappe 
(eastern marginal zone of the Caledonides of the Västerbotten 
County). The rocks were supposed to constitute the basal part 
of the nappe and to be of Archean age. 

(O. Kuruing). 


GREEN TRETASPIS SHALE 7... eur. <> + cece cus Ordovician 
WESTERGARD (1943). (Green Trinucleus shale Horm, 1901). 


A term for the gray shales between the Black Tretaspis shale 
and the Tretaspis limestone (Masur limestone) in Västergötland. 
Developed as gray or greenish-gray mudstone, occasionally with 
intercalations of dark shale, or as dark calcareous mudstone. At 
some places also lenses or intercalations of thin limestone beds 
seem to occur. Thickness at Kinnekulle 7.5-8.0m. This term has 
been used in a purely lithological sense. The fossils found so far 
in this mudstone show a rather close faunistic connection with 
the underlying Black Tretaspis shale. Amongst others the follo- 
wing species have been recorded: Tretaspis seticornis seticornis 
(His.), T. granulata (Wahlb.), Dindymene ornata Linrs., Kinne- 


DES 
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(Green Tretaspis Shale, continued) 


kullea waerni Henningsm., Uhakiella linnarssoni (Henningsm.), 
« Parabolbina » vestrogothica (Henningsm.). 


Literature : Horm (G.) (1901); Werstercarp (A.H.) (1943); 
HENNINGSMOEN (G.) (1948). 
(V. JAANUSSON). 


GREEN TRINUCLEUS SHALE ..:....... Ordovician 
Horw (1901). 
See: GREEN TRETASPIS SHALE. 


GRENZHORIZONT (Gränshorisont) .............. Quartär 
WEBER (1899). SERNANDER (1908). 


WEBER verstand unter « Grenzhorizont » ein Lager von hoch 
humifiziertem Torf, der durch Verwitterung während einer Troc- 
kenzeit von ca. 1000 Jahren am Ende der Ancyluszeit destruiert 
worden ist. SERNANDER (1908 a und b) parallellisiert « den Grenz- 
horizont » in den norddeutschen Hochmooren mit der Strunk- 
schicht der subborealen Trockenperiode in den skandinavischen 
Torfmooren. In 1908 und 1911 deutet er die Zweigliederung der 
Hochmoore als eine edaphische Erscheinung, kehrt aber 1912 zu 
seinem früheren Standpunkt zurück. Die subboreale Strunkschicht 
ist eine in den Mooren vorkommende Schicht von Strünken, über- 
und unterlagert von Torfschichten von mehreren hydrophilen 
Pflanzengesellschaften und wird von SERNANDER (1894) zu der sub- 
borealen Zeit gezählt. Der Grenzhorizont bildet die oberste 
Schicht des Älteren Sphagnumtorfs (v. Post, 1913; SANDEGREN, 
1916), der dunkel und stark humifiziert ist. Nach älterer Auf- 
fassung beruhte der Humifizierungsgrad auf einer langsamen 
Destruktion. Heute ist man der Meinung (SANDEGREN, 1916), dass 
er auf einer stärkeren Zerspaltung bei der Bildung bei langsam 
wachsenden Torfböden beruht. Laut einigen Forschern (SERNAN- 
DER) soll der Grenzhorizont eine selbständige Schicht über dem 
Älteren Sphagnumtorf ausmachen. Der Grenzhorizont wird von 
dem Jüngeren Sphagnumtorf überlagert, einer hellen und wenig 
humifizierten Bodenart, gewöhnlicht mit deutlicher Regenerations- 
struktur, oft in der untersten Schicht aus einer Faserndecke aus 
Eriophorum vaginatum L. bestehend. In neuerer Zeit haben 
schwedische Forscher den Fachausdruck Grenzhorizont zur Be- 
zeichnung der scharfen Grenze zwischen Älterem und Jüngerem 
Sphagnumtorf angewendet. Auf diese Weise ist es dazu gekom- 
men, dass er jetzt dem Abschluss der subborealen Periode oder der 
Grenze zwischen subborealer und subatlantischer Zeit entspricht 
Post (L. v.) (1913); SANDEGREN (1916). Als Typuslokal kann Dags 
mosse, Östergötland, betrachtet werden. v. Post (1929) hat 
den Ausdruch Grenzhorizont zur Bezeichnung aller in einem 
Hochmoor auftretenden scharfen Grenzen zwischen stark- und 
überlagerndem schwach humifiziertem Sphagnumtorf angewendet. 


GRANLUND (1932) hat den Ausdruck Rekurrenzfläche [Rekur- 
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rensyta (R Y)] eingeführt, zur Bezeichnung jeder in den Torf- 
mooren regional vorkommenden, stratigraphischen Grenze, die 
einem Rückfall in ein älteres, nasseres Entwicklungsstadium an- 
gibt. In dieser Bezeichnung wird also auch den Grenzhorizont 
einbegriffen. Granlund nimmt die folgenden 5 Rekurrenzflächen 
aut; RY I ca. 1200n Chr,’ RY- II ca. 400 n: Chr; RY TIE ca. 
600 v. Chr, RY IV ca. 1200 v. Chr, RY V ca. 2300 v. Chr. 
Mehrere — wahrscheinlich àltere — Rekurrenzflàchen dürften 
in älteren Torfablagerungen registriert sein. 

Literatur : SERNANDER (R.) (1894); WEBER (C.A.) (1899); WEBER 
(C.A.) (1904); Post (L. v.) (1909); SERNANDER (R.) (1911); SER- 
NANDER (R.) (1912); Post (L. v.) (1913); SaNpEGREN (R.) (1916); 
GRANLUND (E.) (1932). 

(E. GRANLUND). 


GGHEVIESAND'/»5CIOn) big jota ene oe cere EE Quartär 
Siehe : ALNARPFLUSS-ABLAGERUNGEN. 


GREY SPARAGMITE SERIES ................ Caledonian 
See: SPARAGMITE SERIES. 


« GRINDSANDSTONE » of Dalecarlia .......... Silurian ? 
See: ORSA SANDSTONE. 


SCHONRALK STETTEN LIN T Ordovician 


TORNQUIST (1874). 
See: GREEN LIMESTONE. 


EES EE E es 4s Pre-Cambrian 


Term introduced by A.E. TöRNEBOHM (1881) for a series of 
quite well-preserved old Archean supra-crustal rocks in Western- 
most Vestmanland, Central Sweden. The Grythytte field has been 
investigated in detail by Sunprus (N.) (1923), who has given the 
following stratigraphic scheme : 

Younger granites. 

Metabasite dikes. 


Hiatus ————————————————— | Folding, development 
4. Conglomerate with sericite-quart- of oldest Archean 
zite. granites. 


Minor discordance 
3. Slate division (grey upper and 


black lower slates). Intrusion and extru- 
2. Upper hälleflinta division (potas- sion of basic lava 

sic hälleflintas and associated (spilite and other 

rocks). kinds of greensto- 
1. Lower hälleflinta division (sodic nes). 


hälleflintas and associated rocks). 
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(Grythytte Series, continued) 


The Saxä field investigated by Macnusson (N. H.) (1925), is 
similarly composed. 

In 1949 Macnusson confined the term Grythytte series so as 
to comprise only Sundius’ Slate division. MAGNUSSON is inclined 
to include the conglomerate and sericite-quartzite (4 in Sunpıus’ 
scheme) in the Larsbo (Mälar) series, which he considers to be 
younger than the Grythytte series. (Compare Leptite system). 

All supra-crustal rocks of the Grythytte field belong to the 
Leptite system, which developed during Early Svionian, or Sve- 
cofennian. 

See : Svionian. 

Selected bibliography : 'TóRNEBoHM (A.E.) (1881); SunpIus 
(N.) (1923); Macnusson (N.H.) (1925); Macnusson (N.H.) (1949). 


(P.H. LUNDEGåRDH). 


CRYTSJO DOLOMITE FF EN M en Caledonian 


O. Kurring (1942) (S.G.U., Ser. C n° 445) gave this name to 
the dolomite rocks below the Langmarkberg tillite Series in the 
Blaik Nappe in the eastern part of the Västerbotten Mountains. 


(O. Kurno). 


GULLEHA EHE ARAT. Quartär 
Siehe: GELBTON. 


GULLERASEN LIMESTONE .................. Ordovician 

STOLPE (1872). 

A term used by SToLpe for the limestone beds d (= Slandrom 
limestone) and d’ (= Middle Tretaspis limestone) in the sections 
from the Siljan district described by LINNARSSON (1871). This 
term has not been used subsequently. 

Literature : LINNARSON (G.) (1871); SrorrE (M.) (1872). 

(V. JAANUSSON). 


GUBKFJALE SERIES So. So eee Caledonian 


W. UYTENBOGAARDT (1953) (Arkiv f. Mineralogi och geologi, 
1:19). A series of basic igneous rocks with some agglomerate beds 
and intercalations of quartz keratophyre, and meta-gabbro and 
serpentine in addition. The series was met with in the eastern part 
of the mountain district Norra Storfjället in the Västerbotten 
Mountains. According to U. has the Gurkfjall Series tectonic 
boundaries, above to the Syter Series, below to the Solberg Series. 


(O. KurriNG). 


GURPE LIMESTONE 
VAN HoEPEN (1910). 


A subdivision of the Klinte limestone of van Horren (1910). 
Consists of « rather thick beds of limestone separated by very 


eret to! e ehem. 1 12 Silurian 
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thin layers of marl». According to van HoEPEN, this formation 
contains, among other fossils, Pentamerus knighti Sow. [Conchi- 
dium biloculare (Hisinger) ?]. Thickness about 5 m. Underlain 
by Norrlanda limestone and overlain by Buttle limestone. — Cen- 
tral Gotland (type locality Gurpe, 4.5 km WNW of Kräklingbo 
church). — The deposits referred to Gurpe limestone are by HEDE, 
(1921), included in Klinteberg limestone (Klinteberg group, 1942). 


Literature : van HoEPEN (E.C.N.) (1910). 


(J. E. HEDE). 

GUITNIUMSS (nt IMS dedere eg egt. ub Silurian 

MOBERG (1908). 

See: SILURIAN. 
GYMNOGRAPTUS LINNARSSONI ZONE ...... Ordovician 

TULLBERG (1882). 

See: CLIMACOGRAPTUS HADDINGI ZONE. 
GYROSIGMA-ABLAGERUNGEN ................. Quartär 


THOMASSON (1927). 


Gyttjen, Tone oder sandige Tone mit u. a. Gyrosigma acumi- 
natum (Kg.) Cl. Früher mit den Ancylusablagerungen zusammen- 
gestellt worden, sind einen älteren Teil davon. 


Literatur : THomasson (H.) (1927), Geol. Foren. Förhandl., 
Bd. 49, pp. 19-76. Stockholm. 
(G. LUNDQVIST). 


PAT AP EIME STONE iret te TE tere ne te ES Silurian 
Hepe (1925). [Halla stage Happine (1941) ]. 


Where most completely developed (in the north-eastern part 
of its area) the Halla limestone is built up in the following man- 
ner. The basal postion consists of stratified, generally oolitic lime- 
stone, with small bioherms enclosed. (Bara oolite, q.v.). This 
member is followed by thin-bedded to shaly limestones, in part 
bluish-grey or brownish-grey to dark brown, dense to fine-grai- 
ned, more or less argillaceous and sometimes fairly bituminous, 
and in part light brownish- or yellowish-grey, dense to fine-grai- 
ned or, in places, finely oolitic. This series of beds contains, among 
numerous other fossils, calcareous algae, Labechia conferta (Lons- 
dale), Rhynchotreta cuneata (Dalman), « Spirifer » deltidialis 
Hedström, Delthyris elevata (Dalman), Rhipidomella cf. hybrida 
(J. de C. Sowerby), machaeridians, leperditias and other ostra- 
cods, Proetus delicatus Hedström, and Warburgella cf. stokesi 
(Murchison). Within this series, too, there are bioherms enclosed. 
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(Halla Limestone, continued) 


The biohermal rock is a light grey to slightly bluish-, brownish- 
or yellowish-grey, more or less argillaceous limestone, generally 
rich in fossils and containing, among other species, Labechia con- 
ferta (Londsale), Acervularia ananas singulare Lang & Smith, 
Thecia swinderniana (Goldfuss), « Coenites » variabilis Hennig, 
Cliftonia (Plectotreta) lindströmi Ulrich & Cooper, Rhynchotreta 
cuneata (Dalman), Camarotoechia borealis (Buch), « Spirifer » 
deltidialis Hedström, Leptaenoidea silurica Hedström, and Proetus 
delicatus Hedström. (Part of the preceding member possibly 
corresponds to the Bara oolite). The uppermost portion of the 
Halla limestone is composed of thin-bedded, grey to bluish- or 
brownish-grey, argillaceous limestone, often interbedded with 
thin layers of bluish-grey marl. This series of strata contains cal- 
careous algae, Delthyris elevata (Dalman), Grammysia cingulata 
(Hisinger), ostracods, Warburgella cf. stokesi (Murchison), etc. 
Maximum thickness about 15 m. Named for occurrence in the 
parish of Halla. Rests disconformably on Slite group and is over- 
lain by Mulde marl or, where this formation is absent, by Klin- 
teberg group, from which it is separated, in places at least, by 
an erosion surface. — Gotland : a narrow belt running about 
SW and NE from the parish of Frójel to the parish of Gothem; 
Lilla Karlsö; Stora Karlsö. 


Literature: MuNTHE (H.), Hene (J.E.) & von Post (L.) (1925); 
Mun Tue (H.), Hene (J.E.) & Lunpevist (G.) (1927); MuNTHE (H.), 
Hepe (J.E. & von Post (L.) (1927); MuwTHE (H.), Hene (J.E.) & 
LUNDQVIST (G.) (1928); MuNTHE (H.), Hene (J.E.) & LUNDQVIST (Gi 
(1929); Happine (A.) (1941). 

(J. E. HEDE): 


HUATLITSMAHD.—. ee OE Silurian 
VAN HOEPEN (1910). 


The middle subdivision of the Lower Visby group (a) of 
VAN Horren 1910. Consists of « hard, bluish-grey, knobby marl- 
shale ». Average thickness 25 m. Name derived from exposures 
in the parish of Hall. Underlain by Stricklandinia marl and 
overlain by Hógklint marl. — Northern Gotland. — According to 
VAN HoEPEN, the Hall marl corresponds to division c (« Younger 
marl-shale and sandstone») of LiNpsrROM, 1888 in the Visby 
district («the Visby fauna »). Part of the sediments included in 
Hall marl is by Hepe, 1921, referred to Lower Visby marl and 
part to Upper Visby marl. 


Literature : van Horren (E.C.N.) (1910). 
(J.E. HEDE). 


HAMMAROJSSEHIESa dE Pre-Cambrian 


Described by MAGNUSSON (N.H.) (1933), supracrustal series 
in Southern Vermland, especially in the neighbourhood of Karl- 
stad (Hammarón), comprising quartzites, sedimentary rocks with 
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variable contents of calcite and skarn, and fine-grained gneisses 
supposed to be altered volcanics. The Hammarö series to either 
belongs to the introductory stage of the Gothian evolution or is 
still older. 


Literature : MAGNUSSON (N.H.) (1933); Macnusson (N.H.) 
(1949). 
(P.H. LUNDEGåRDH). 


BAMBHAFLIMESTONE N. et Silurian 
Hepe (1921). (Hamra stage Happine, 1941.) 


A complex of sediments, the basal part of which consists 
chiefly of stratified, bluish-grey to brownish-grey, dense to fine- 
grained, in places somewhat oolitic, argillaceous limestone gener- 
ally very rich in Sphaerocodium gotlandicum  Rothpletz and 
stromatoporoids, and also containing Craniops implicata (J. de C. 
Sowerby), Camarotoechia nucula (J. de C. Sowerby), Rhyncho- 
spirina baylei (Davidson), « Atrypa > pusilla (Hisinger), Eospirifer 
striolatus (Lindström), Delthyris crispa (Linnaeus), Chonetes 
striatellus (Dalman), Levenea canaliculata (Lindström), Acti- 
nopterella ? lindströmi (Philippi), Pteronitella retroflexa (Wah- 
lenberg), Tentaculites scalaris Schlotheim, Beyrichia (Neo- 
beyrichia) cf. buchiana (Jones), B. (N.?) maccoyiana (Jones), 
Bythocypris siliqua (Jones), Proetus (Proetus) conspersus (Ange- 
lin), P. signatus Lindström, etc. This limestone, which in places 
is replaced by crinoidal limestone, is followed by stratified, 
bluish-grey to brownish, often bituminous, more or less argilla- 
ceous limestone constituting the bulk of the Hamra limestone. 
Fairly rich in « Spongiostroma » holmi Rothpletz and Leperditia 
phaseolus (Hisinger). Besides these, there occur Camarotoechia 
nucula (J. de C. Sowerby), Rhynchospirina baylei (Davidson), 
Levenea canaliculata (Lindström), Ilionia prisca (Hisinger), Bey- 
richia (Neobeyrichia) cf. buchiana (Jones), Proetus (Proetus) 
conspersus (Angelin), P. signatus Lindström, etc. 

Towards the SW the last-mentioned inte changes to 
grey or bluish-grey to brownish-grey, dense to fine-grained, 
argillaceous limestone in thin beds alternating with thin layers 
of grey or bluish-grey marl. This series of strata, which, in places, 
is replaced by stratified, grey or yellowish-grey limestone (cri- 
noidal limestone, p. p.), contains, among numerous other species- 
Camarotoechia nucula (J. de C. Sowerby), Rhynchospirina baylei 
(Davidson), Eospirifer striolatus (Lindstróm), Delthyris crispa 
(Linnaeus), Chometes striatellus (Dalman), Levenea canaliculata 
(Lindstróm), Beyrichia (Neobeyrichia) cf. buchiana (Jones), B 
(N.?) maccoyiana (Jones), and Proetus (Proetus) conspersus 
(Angelin). Bioherms occur at different horizons in the Hamra 
limestone. Maximum thickness about 40 m. Underlain by Burgsvik 
sandstone and oolite and overlain by Sundre limestone. — Sou- 
thern Gotland : Hamra, Sundre, Vamlingbo, Öja, Fide, Grötlingbo, 
and scattered localities in Burs and När. — According to HEDE, 
1921, the Hamra limestone is Upper Ludlovian in age. According 
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(Hamra Limestone, continued) 


to SPJELDNAES, 1950, it possibly belongs to the basal Devonian 
(Downtoinan). 


Literature : HEDE (J.E.) (1921); Munte (H.) (1921); HADDING 
(A.) (1941); SPJELDNAES (N.) (1950). (J.E. HEDE). 


HAMRÄNGE SYNCLINE ..: Ss. ee. Pre-Cambrian 


In North-Eastern Gestrikland, to the north of Gefle (Gävle), 
at first observed by A. BLOMBERG (1895), later in part studied by 
H. von ECKERMANN (1928), recently investigated and mapped by 
P.H. LuNpEGànpH (1956), who reports the following series of 
Svecofennian rocks and petrological events : 

9. Migmatitization including metasomatism and development 

of palingenic rocks (granite, pegmatite). 

8. Primorogenic granites, recrystallizations, metasomatism. 

7. Hypabyssal and infracrustal, in part conformable green- 
stone intrusions. 

6. Intermediate and basic, tuffitic rocks with intercalations 
of volcanic conglomerates and beds, or conformable intru- 
sions, of porphyritic greenstone. 

5. Supracrustal greenstones, porphyritic and spilitic, with 
intercalations of volcanic conglomerates and tuffitic rocks. 

4. Sericite-quartzite. 

3. Supracrustal greenstones, mostly spilitic, in part with 
intercalations of tuffitic rocks. 

2. Intermediate and acid, tuffitic rocks with sparse interca- 
lations of volcanic conglomerates. 

1. Metamorphic and in part metasomatic, intermediate and 
acid volcanics (leptite, leptite gneiss, veined gneiss, grani- 
tized leptite) with sparse boudinaged intercalations of iron 
ore and limestone and, frequently, with thin disturbed 
layers of basic volcanics (mixed gneiss). 


The older supracrustal series (1) belongs to the leptite-hälle- 
flint series, the younger series (2-6) has been compared with the 
Finnish Bothnian. (Compare Bothnian.) 

Literature: BLOMBERG (A.) (1895); EckERMANN (H. von) (1928) ; 
LUNDEGåRDH (P.H.) (1956). (P.H. LUNDEGåRDH). 


HANASKOG LIMESTONE — Shell fragment chalk. Cretaceous 
ERDMANN (1887). 
See: CAMPANIAN and CRETACEOUS : Bibliography. 


HAPARANDA GRANITE SERIES ........... Pre-Cambrian 


Term introduced by O. H. Öpman (1949). Differentiated series 
of gabbros, diorites, and basic granites (granodiorites) in Norr- 
botten County, N. Sweden, classed as primorogenic Karelian. 

Literature ` ÓDMAN (O.H.) (1949). 

(P.H. LuNDEGÀRDH). 
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HARDEBERGA SANDSTONE .................. Cambrian 
ANGELIN (1859, 1877). 


Type locality Hardeberga in central Scania. ANGELIN distin- 
guished four divisions of the Lower Cambrian sandstone in 
Scania, in ascending order the Lugnas sandstone, the Quartzite, 
the Hardeberga or Fucoid sandstone and the overlying Gray- 
wacke-shale, the latter as « the 4th or highest zone of the First 
or Oldest sandstone group» (Regio Fucoidarum). As Lugnas 
sandstone he designated the basal, felsparic and often red arkosic 
strata, which (at Forsemölla 10 km NW of Simrishamn) were said 
to alternate with banks of the Archaean gneiss and erroneously 
was parallelized with the weathered gneiss (« Millstone gneiss ») 
at Lugnas in Västergötland (see Mickwitzia sandstone). That 
there is a distinct boundary between the gneiss and the arkose 
was proved by Horst in 1893. The following division, now often 
looked upon as the Lower Hardeberga sandstone or the Harde- 
berga sandstone in a restricted sense, is a pure white quartzitic 
sandstone, thickly bedded with interstratified thin layers of soft 
yellow or green shale. It is devoid of true fossils and has no 
glauconite or phosphorite and was by ASKLUND and TROEDSSON 
(1931, see Ramsay) referred to the pre-Cambrian (cf. Kalmarsund 
sandstone). This type grades according to Happınc often without 
any break into a dark-coloured calcareous, often micaceous 
sandstone with phosphorite and glauconite at certain horizons 
and with worm trails. This, the Upper Hardeberga sandstone (or 
the middle division if the Graywacke-shale is distinguished as 
a separate upper division) begins (at Brantevik) with a gray 
partly calcareous sandstone with Skolithos and Diplocraterion, 
followed by a graywacke zone (or lower glauconite horizon). 
From this bed (?) Mosere collected abundant but indeterminable 
Hyolithidae. Upwards follow grayish-green sandstones with 
« Skolithos » errans and Psammichnites and the enigmatic fossil 
Syringomorpha nilssoni (Torell). These beds are covered by 
calcareous sandstone rich in phosphorite and glauconite, including 
the zone with Holmia torelli (q.v.) and in its uppermost part 
developed as a distinct bank especially rich in glauconite (upper 
glauconite horizon) and phosphorite and was by Grönwall called 
Rispebjaerg sandstone (q.v.). This bed forms the substratum of 
the upper division or the Graywacke shale. The latter contains 
interstratified thin calcareous layers and the fauna of the Holmia 
kjerulfi zone (q.v.) Its uppermost part is sometimes developed 
as an impure limestone from which TRoEDsson and WESTERGäRD 
obtained a somewhat younger fauna, probably representing the 
zone with Strenuella linnarssoni (q. v. and Holmia beds). 


Literature : ANGELIN (N.P.) (1859, 1877); Horst (N.O.) (1892); 
Moserc (J.C.) (1899); TROEDSSON (G.) (1917); Happınc (A.) (1929); 
WESsTERGärD (A.H.) (1929); Hansen (K.) (1937). 


(G. BEXELL). 
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« HARD LIMESTONES » (of Gotland) ............. Silurian 


MoBERG (1911). 
See: « UPPER HARD LIMESTONES ». 


« HARD LIMESTONES » (of Gotland) ............ Silurian 


Karl PETTERSEN, 1877 (G.F.F., Bd. 9, pp. 420-433) used this 
term for a type of distinctly banded hard schists with interca- 
lations of dolomite and occurring in the region N of Lake Torne- 
träsk in northernmost Lapland. The H. schists were included in 
P:s Balsfjord group, downwards followed by his Dividal group 
(= the autochthonous Hyolithes Series (q. v.) of Cambrian age). 
The H. schists were at that time regarded as autochthonous 
Ordovician. 

A. E. TöRNEBOHM, 1901 (G. F. F., Bd 23, pp. 206-218) placed 
the hard schists of the above-mentioned area as the lowest unit 
of the great overthrust complex and considered it as most pro- 
bably representing the same stratigraphic division as the Rosta 
quartzite of K. PETTERSEN in northern Norway, 1878, (Archiv f. 
Mathematik og Naturvid., Bd 3, pp. 1-38). Above the H. schists 
followed the Nuolja limestone (see Reuri Schist). 

P. J. Hotmauist, 1904 (G. F. F., Bd 25, pp. 27-78) did not agree 
with Törnebohm’s idea of extensive thrustings and held that 
the H. schists were cataclastic rocks, produced by local upthrus- 
tings from the Archean footwall into the Cambro-Silurian. In 
1910 (G. F. F., Bd 32, pp. 913-983) he, however, had changed his 
opinion as to the origin of the H. schists and regarded them as 
rocks of unknown age but probably of sedimentary origin. Below: 
Cataclastic Archean igneous rocks; above: limestone of Cambro- 
Silurian age; the whole sequence supposed to represent a parau- 
tochthonous complex. 

P. QUENSEL, 1916 (Bull. Geol. Inst. Uppsala, Vol. 15, pp. 91- 
116) and 1919 (G. F. F., Bd 41, pp. 19-52) described banded H. 
schists from Mt. Kebnekaise and regarded them as e ultra- 
mylonites » in the lowermost part of the great overthrust-complex. 
They were considered to have derived mainly from Archean 
igneous rocks. 

A. G. HócBow, 1920 (S. G. U., Ser. C., N° 140) recorded banded 
H. schists from the Jämtland Mountains and regarded them as 
products of crushing of granites, sparagmites and other felspar- 
rich rocks within zones of particularly intense tectonic pressure. 

T. Vocr, 1922 (G. F. F., Bd 44, pp. 714-739) referred the 
banded H. schists of the Torneträsk region to his Rombak slates 
and proposed for them a Middle Cambrian age. 

P. QUENSEL, 1924 (G. F. F., Bd 46, pp. 746-747) and 1925 
(G. F. F., Bd 47, pp. 152-154) reported newly discovered banded 
H. schists in the eastern part of the Västerbotten Mountains and 
S them as banded mylonites, confined to great thrust- 
planes. 


P. J. Hotmevist, 1925 (G. F. F., Bd 47, pp. 181-202) regarded 
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the H. schists of Lake Torneträsk region as finely stratified 
equivalents to sparagmitic sediments. 

O. Rome 1930 (G. F. F., Bd 52, pp. 647-673) described H. 
. Schists from the area around Lake Torneträsk as banded quartz 
mylonites, quartzites altered into H. schists, phyllitic schists etc. 
within tectonized and thrusted zones. Later, 1939 (G. F. F., Bd 61, 
pp. 168-176) he designated the above-mentioned schists as banded 
quartz-micaschists. 

H. A. Brower, 1940 (Geol. Rundschau, Bd 31, pp. 154-162, 
Stuttgart) examined H. schists from the eastern slope of Mt. 
Nuolja in the area to the south of Lake Torneträsk. He divided 
the H. schists into two groups: 1) H. schists with their original 
sedimentary structures partly preserved, and 2) H. schists with 
metamorphic banding but without traces of their original bedding. 

O. KULLING, 1947 (G. F. F., Bd 69, pp. 475-485) used the name 
Juron quartzite (q.v.) for typical H. schists in the lowest part 
of the metamorphic rock sequence surveyed by him in the Lake 
Ikisjaure area in the westernmost parts of the Norrbotten Moun- 
tains. Here the Juron quartzite is followed upwards by crystal- 
line schist and Pieske limestone. 

F. Kautsky, 1949 (G. F. F., Bd 71, pp. 205-214) surveyed the 
region to the south of the above-mentioned Lake Ikisjaure and 
expressed the opinion that the banded quartzites were deposited 
upon Archean granite and overlain by Pieske limestone. The 
quartzite formation was supposed to be of Cambrian age. cf. 
G. Kautsky, 1953 (S. G. U., Ser. C., N° 528). 

O. KULLING, 1950 (G. F. F., Bd 72, pp. 454-471) gave an 
account of his renewed survey of the area around Lake Torne- 
träsk and held that the metamorphic banding of the H. schists 
(interstratifield by dolomites) was certainly not of mylonitic 
character. In the eastern parts of the area surveyed, the H. schists 
are superposed upon overthrust Archean igneous rocks, in the 
western parts upon autochthonous Cambrian of Eastern facies. 
They are upwards followed by higher metamorphic garnet-mica- 
schists, limestone and amphibolite (Cf. also: O. KuLLING, 1952, 
Atlas över Sverige; Maps 7-8 (Pre-Quaternary Rocks), and 
profile on p. 5). 

O. KULLING, 1955 (S. G. U., Ser. Ca, N° 37) described the 
H. schists in the eastern part of the Eastern higher metamorphic 
zone of the Västerbotten Mountains. Below and above, crystalline 
Schists of other types. 

(O. KULLING). 


HAHNOGSSERIESUM C! SLA) RE, SER. Pre-Cambrian 


Term introduced by MAGNUSSON (N.H.) (1949) for the early 
Archean sedimentary rocks in Ängermanland and Medelpad, 
Northern Sweden. These have been investigated by LUNDBOHM 
(Hj.) (1899) who described them as hälleflint-gneisses grading 
into, or alternating with gray gneisses, mica schists, and clay 
Schists. According to MAGNUSSON (1949), we have here to deal 
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with metamorphic sandstones and clay slates belonging to the 
Svionian cycle and probably to be correlated with the supra- 
crustal rocks of the Skellefte field. (See this). Investigations by 
VON ECKERMANN (H.) (1928), indicate that acid tuffites, too, are 
included in the Härnö series. 


Literature : LunpBoHMm (Hj. (1899); von ECKERMANN (H.) 
(1928); MAGNUSSON (N.H.) (1949). 
(P.H. LUNDEGåRDH). 


HARNOGYTLIAS Ws 2 M Er ee au RM EMO Quartàr 
MUNTHE (1890). 


Eine in die Moräne auf Härnö (bei Härnösand, Norrland) 
eingelagerte Gyttja. Die Mächtigkeit der oberen Moräne (Ge- 
schiebeton) wechselt zwischen 2,5 und 5 m +. Die Gyttja, deren 
Mächtigkeit zwischen 0.7 und 3m + wechselt, ist reich an Sand 
und an Resten von Pflanzen- und Tierarten (Artenlisten bei 
MuNTHE, 1910 und bei MJsösgErc, 1916), die noch jetzt in dem 
Gebiet leben. Sie lassen auf eventuell etwas schlechtere Klima- 
verhältnisse als die heutigen schliessen (mit Ausnahme der wie 
es scheint unsicheren Insektenreste). 

Bei der Diskussion des Alters des Härnöfundes traten fol- 
gende Ansichten hervor (Muntner, 1909; HöcBom, 1909): 

1) interglazial (MUNTHE, 1890, 1904, 1906, 1909); derselben Ansicht 
waren Höcsom (1893), NatHorst (1894) und DE GEER (1896); 

2) kann nicht interglazial sein (Horst, 1895); 

3) ist offenbar von postglazialem Alter (Horst, 1906; vgl. auch 
1909); 

4) ist präglazial (Horst, 1909); 

5) ist ein in der Moräne (am Ende der Eiszeit bei einer Oszilla- 
1505 Me Eisrandes) eingelagerter Block (G. ANDERSSON, 
1905). 

Im Jahr 1909 gibt ANDERSSON an, dass die Einlagerung anfangs 
der Quartärperiode stattfand und dass die Gyttja deshalb wahr- 
scheinlich präglazial ist. 

Beachtenswert ist sowohl die Topographie als auch die für 
den Landeisstrom ausgesetzte Lage des Fundortes, was die Ver- 
mutung nahe legt, dass die obere Moräne einem Rutsch ihre Lage 
verdankt. 


Literatur : MuNnTHE (H.) (1890); Höcsom (A.G.) (1893); Na- 
THORST (A.G.) (1894); Horst (N.O.) (1895); MuntHE (H.) (1904); 
MUNTHE (H.) (1906); MuntHE (H.) (1909); Horst (N.O.) (1909); 
ANDERSON (G.) (1909); Höcsoum (A.G.) (1909); MunrtHE (H.) 
(1910); MJöBERG (E.) (1916). 


(G. LUNDQVIST). 
BARERSSBEDS 155 res. ee Ordovician 


Regio Harparum ANGELIN, 1854. 
See: BRACHIOPOD SHALE, and DALMANITINA BEDS. 
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ET ENEE E EE Pre-Cambrian 


Complex of Archean supra-crustal rocks in the Kiruna 
region, Northern Sweden. 


See Lower Hauki series and Upper Hauki series. 
(P.H. LUNDEGåRDH). 


HAUTERIVIAN^?t. egg ten eben ee Cretaceous 


BROTZEN (1945). 
See: WEALDEN and CRETACEOUS (Bibliography). 


HEDE DN Re Ee Caledonian 


A generally dark gray, sometimes grayish-violet, often dolo- 
mitic and occasionally bituminous limestone, grading at places 
into a light-coloured quartzite or calcareous sandstone and occur- 
ring as discontinuous beds in the Sparagmite area in Härjedalen 
and NW Dalecarlia. At the type-locality Hede in Härjedalen it 
reaches a thickness of 75 m. The H. limestone sometimes resembles 
impure Orthoceras limestone and was supposed by TORNEBOHM, 
1883 (G. F. F., Bd 6, pp. 274-294) to be of the same age as the 
latter. In the previous year, however, F. Svenonius (S. G. U., 
Ser. C, n° 49, p. 20) had expressed the opinion, that the H. lime- 
stone was older than the Orthoceras limestone and equivalent to 
the Biri limestone of Norway. A. G. HócBow, who first introduced 
the name Hede limestone (1889, G. F. F., Bd. 11, pp. 137, 141 and 
142) held SvENONIUS supposition to point in the right direction 
and that the Hede limestone was equivalent to the Biri limestone 
and conformably interstratified in the basal beds of the red 
sparagmite series (q. v.). The same opinion was afterwards adop- 
ted also by TORNEBOHM, who in 1910 (S. G. U., Ser. Ba, n? 6, 2nd 
ed.) stated that the limestone in question is an independent link 
between the Lower and the Upper division of the Seve group 
(q. v.). The pre-Cambrian age of the Hede limestone is placed 
beyond doubt, but as late as 1920 G. Fropin (S. G. U., Ser. C, 
N° 299) contended its character as a facies of the Orthoceras 
limestone and a Paleozoic age was still held by Hanpıng in 1927 
and 1929. (Lunds Univ. Ärsskr., N.F., Avd 2, Bd 23, N° 5 and 
Bd 25, N? 3) as the most probable. 


Literature : STRÖMBERG (A.) (1952); Sráros (G.) (1956). 
(G. BEXELL). 


MEIDELLIMESTONE an d ne rrr tia auta sr Silurian 
van HOEPEN (1910). 


A subdivision of Klinte limestone of van Horren, 1910. Con- 
sists of « thick-bedded (partly thin-bedded), coarse-grained, crys- 
talline limestone, rather rich in marl». « The limestone-beds are 
separated by thin layers of marl». According to van Hoeren, the 
Hejde limestone is extremely rich in Pentamerus knighti Sow. 
[Conchidium biloculare (Hisinger)]. Thickness (at Klinteberg) 


142 
(Hejde Limestone, continued) 


about 5m. Named for occurrence in the parish of Hejde. Under- 
lain by Sjonhem limestone and overlain by Norrlanda limestone. 
— Central Gotland: Klinteberg in the parish of Klinte; Hejde, 
etc. — The deposits included in Heide limestone are by HEDE, 
1921, assigned to Klinteberg limestone (Klinteberg group of Hede 
1942). 


Literature : van HoEPEN (E.C.N.) (1910). 
(J. E. HEDE). 


HELSINGBORG FLORA = zone with Dictyophyllum acutilo- 
bumma A oe E ECC 0G OC Mesozoic 


NatHorst (1876-1880). 
See: RHAETIC, LIASSIC. 


HELSINGBORGIAN STAGE = Lias ................ Liassic 
TROEDSSON (1951). 
See: LIASSIC. 


HEMSES GH ELTERE Silurian 
Hepe (1921). (Hemse stage Happine, 1941). 


A complex of sediments of highly varying development, in 
the north-eastern parts of its area consisting chiefly of stratified 
limestones with bioherms enclosed, and in the southern and 
south-western parts composed of marls and argillaceous lime- 
stones. — Where most completely developed, the limestone series 
is built up in the following manner. The basal part consists of 
thin-bedded, light grey to brownish-grey, fine-grained limestone, 
rich in stromatoporoids and crinoids, and also containing Conchi- 
dium cf. biloculare (Hisinger), Camarotoechia nucula (J. de C. 
Sowerby), Sphaerirhynchia (Sphaerirhynchia) wilsoni (J. Sower- 
by), Protathyris didyma (Dalman), « Orthis » tubulata Lindström, 
« Megalomus » gotlandicus Lindström, Leperditia phaseolus (Hi- 
singer), etc. Thickness a few metres. The preceding limestone is 
overlain by thin beds of grey, argillaceous limestone not seldom 
alternating with thin layers of bluish-grey, soft marl. This 
member is highly fossiliferous and includes, inter alia, Camaro- 
toechia mucula (J. de C. Sowerby), Sphaerirhynchia (Spherirhyn- 
chia) wilsoni (J. Sowerby), Howellella elegans (Muir-Wood), 
Delthyris elevata Dalman, Protathyris didyma (Dalman), Cho- 
netes cf. striatellus (Dalman), C. sp., « Orthis » tubulata Lind- 
stróm, Beyrichia (Beyrichia) nodulosa Boll, B. (Neobeyrichia ?) 
maccoyiana (Jones), Proetus (Proetus) conspersus (Angelin), and 
Encrinurus punctatus (Wahlenberg). Locally, Eurypterus fischeri 
Eichwald has also been found. Maximum thickness 1.5m. The 
next overlying member is composed mainly of thinly bedded to 
mediumly bedded, light grey to bluish-grey (brown when wea- 
thered), dense to fine-grained, more or less argillaceous limestone, 
somewhat bituminous at the top. The lowest part of this member 
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includes, among numerous other species, Labechia conferta 
(Lonsdale), Strombodes stellaris (Linnaeus), Camarotoechia nu- 
cula (J. de C. Sowerby), Sphaerirhynchia (Sphaerirhynchia) 
wilsoni (J. Sowerby), Protathyris didyma (Dalman), « Mega- 
lomus > gotlandicus Lindström, Ilionia prisca (Hisinger), Cen- 
trifugus planorbis Bronn, Poleumita coronata (Lindström), 
Murchisonia compressa Lindström, Leperditia gigantea F. Roemer, 
L. gregaria Kiesow, L. phaseolus (Hisinger), Proetus (Proetus) 
conspersus (Angelin), and Encrinurus obtusus (Angelin). In 
places, cephalopods are abundant. At a somewhat higher level, 
where « Megalomus » gotlandicus Lindström is lacking, Atrypella 
prunum (Dalman) and Eospirifer schmidti (Lindström) occur 
along with several forms met with in the lowest part. The topmost 
part of the member is rich in ostracods but generally rather poor 
in other fossils. Maximum thickness estimated at 15 m. The pre- 
ceding member is followed by a series (approximately 20 m thick) 
of stratified, thinly bedded to very thickly bedded, light grey or 
almost white to light brownish-grey, sometimes reddish or light 
greenish-grey, fine-grained limestones, here and there replaced 
by biohermal limestones. The stratified component, consisting in 
the main of stromatoporoid limestone and crinoidal limestone, 
includes — besides stromatoporoid and crinoids — corals, bryo- 
zoans, Ptychopleurella bouchardi (Davidson), Protathyris didyma 
(Dalman), Shaleria impressa (Munthe), Chonetes striatellus 
(Dalman), Levenea canaliculata (Lindström), etc. « Megalomus » 
gotlandicus Lindström also occurs, at different levels. The bio- 
hermal rock is greenish-grey to reddish-brown, more or less 
argillaceous and rich in stromatoporoids, corals, bryozoans, and 
crinoids. With these fossils occur Plectatrypa marginalis costata 
(Lindström), Eospirifer schmidti (Lindström), « Spirifer » insignis 
Hedström, Ptychopleurella bouchardi (Davidson), Protathyris 
didyma (Dalman), « Pleurotomaria > linnarssoni Lindström, Mur- 
chisonia cancellata Lindström, M. cochleata Lindström, Ascoceras 
manubrium Lindström, A. pupa Lindström, A. sipho Lindström, 
Phragmoceras praecurvum Hedström, Encrinurus obtusus (Ange- 
lin, E. punctatus (Wahlenberg), etc. (Etelhem limestone of 
MUuNTHE, in part.) The uppermost part of the series is constituted 
by the Millklint limestone, q.v., the lower portion of which, in 
places, is replaced by stromatoporoid limestone. — To the south 
and south-west, the limestone series now described is represen- 
ted by a series of sediments composed mainly of bluish-grey 
marl in thin layers alternating with nodules, small lenses, and 
thin bands of grey, dense to fine-grained, more or less argillaceous 
limestone. (Hemse shale MuNTHE, 1921; Hemse marl Hepe, 1942.) 
In the eastern part of its area, this series of strata contains, 
among numerous other species, Craniops implicata (J. de C. 
Sowerby), Camarotoechia mucula (J. de C. Sowerby), Atrypa 
reticularis (Linnaeus), Eospirifer schmidti (Lindstróm), Prota- 
thyris didyma (Dalman), Shaleria impressa (Munthe), Chonetes 
striatellus (Dalman), Levenea canaliculata (Lindström), Dayia 
navicula (J. de C. Sowerby), Beyrichia (Neobeyrichia) buchiana 
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(Jones), B. (Neobeyrichia?) maccoyiana (Jones), B. [Dibolbina?] 
steusloffi Krause, Leperditia phaseolus (Hisinger), Proetus (Proe- 
tus) conspersus (Angelin), Calymene (Calymene) neointermedia 
Rud. & E. Richter, Encrinurus obtusus (Angelin), and E. punc- 
tatus (Wahlenberg). In the south-western part of its area, there 
also occur Pterochaenia glabra (Goldfuss), Monograptus bohe- 
micus (Barrande), M. chimaera (Barrande), M. nilssoni Lapworth, 
M. varians Wood, etc. Locally (in the parish of Lau) Archego- 
naspis lindströmi Kiaer & Heintz has been found. In places, the 
topmost part of the series of strata here in question is developed 
as a grey, hard, dolomitic limestone generally very rich in Dayia 
navicula (J. de C. Sowerby). (Dayia limestone MUNTHE, 1907.) 
The total thickness of the Hemse group is estimated at approxi- 
mately 100 m. Named for occurrence in the parish of Hemse. 
Underlain by Klinteberg group and overlain by Eke group. Ac- 
cording to SPJELDNAES (1950), the boundary between the Hemse 
group and the Eke group appears, at least in the Lau district, as 
a discontinuity. — Southern Gotland: a belt running about SW 
and NE from Sproge - Näs to Kräklingbo - Burs; Burgsvik in 
the parish of Öja (boring). According to Herpe (1921), strata corre- 
lative with the Hemse group are to be found in the Colonus shale 
of Scania. It is of Lower Ludlovian age. 


Literature : HEDE (J.E.) (1921); Muntue (H.) (1921); MUNTHE 
(H.), Hene (J.E.) & von Post (L.) (1925); MunTtHe (H.), Hepe (J.E.) 
& von Post (L.) (1927); MuntHE (H.), Hepe (J.E.) & LUNDQVIST 
(G.) (1929; Happine (A.) (1941); Hepe (J.E.) (1942); SPJELDNAES 
(N.) (1950). 

(J. E. HEDE). 


HEMSESMARES() EC, e TR: Silurian 
VAN HoEÉPEN (1910). 


The next youngest of the major divisions into which van 
HOEPEN has divided the Silurian of Gotland. Within this division, 
VAN HOEPEN distinguished a « Western facies » consisting of (from 
older to younger) « marl without mica; marl with mica; argilla- 
ceous limestone rich in mica; Girvanella marl; sandstone; oolite 
and Girvanella limestone », and an « Eastern facies » composed, 
in the main, of «argillaceous limestones with limestone-banks 
and of arenaceous marls ». The deposits belonging to the « West- 
ern facies » (total thickness estimated at 67 m) van HOoEPEN sub- 
divided into five «layers », namely, from the base upward, Pe- 
tesvik marl, Nisse limestone, Lauensis marl, Burgsvik sandstone, 
and Phacites limestone, and the deposits belonging to the « Eastern 
facies » (total thickness at least 25 m) he subdivided into two 
« layers >» viz., an older one, Kräklingbo marl, and a younger 
one, Östergarn marl. Underlain by Klinte limestone (8) and over- 
lain by South Gotland group (2). — Southern Gotland. 


Literature : VAN Horren (E.C.N.) (1910). 
(J. E. HEDE). 
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HEMSEISHALEI V ec ou tabates cues SER MESS Ed Silurian 


MUNTHE (1921) (Hemse marl Hepe, 1942). 
See: HEMSE GROUP. 


HEHOSPLIMESTONECS T Lee: Ordovician 

LINNARSSON & TULLBERG (1882). 

Orthoceratite limestone of unceratin stratigraphic meaning. 
By this name a bed, ca. 0,5 m thick, of gray, in the lower part 
glauconitiferous limestone was distinguished which is separated 
from the superimposed Expansus limestone by gray limestone 
of unknown thickness. Megalaspis heros Dalm. was stated to be 
a common species. As this species is otherwise known to occur 
above the Expansus limestone, the real stratigraphic significance 
of the Heros limestone is so far uncertain. An erroneous deter- 
mination of the species in question cannot be excluded. 

Literature : LINNARSSON (G.) & TULLBERG (S. A.) (1882), Sver. 
Geol. Unders., Ser. Aa, n° 83, pp. 23-24, Stockholm. 


(V. JAANUSSON). 


HJORTHAMN LIMESTONE ................... Ordovician 


Boutin (1949). 
See: JORDHAMN LIMESTONE. 


HOBURG LIMESTONE 43.04 C. IT ve oet Silurian 


MURCHISON (1847). 
See: « SOUTH GOTHLAND ». 


ROBURG MARBLE m ee t ERE Silurian 

MuNTHE (1907). Hoburgen marble MuntHe (1910). 

Name originally applied to the reddish, crinoidal limestone 
occurring at the top of Hoburgen in the parish of Sundre. [This 
limestone, which has earlier been quarried, has for a long time 
been known in the trade by the name of Gotland marble or Hoburg 
marble (Hoburgsmarmor)]. Now the name is sometimes used also 
for other reddish, stratified limestones belonging to Sundre li- 
mestone. See also « Younger crinoid limestone ». — Southernmost 


Gotland. 
Literature : MuNTHE (H.) (1907); Muntue (H.) (1910); MUNTHE 
(H.) (1921). (J. E. HEDE). 


HOBURG (HOBORG) SANDSTONE ............... Silurian 
v. HELMERSEN (1858). 
Name applied to the sandstone (Burgsvik sandstone) occur- 
ring at Hoburgen in the parish of Sundre, Gotland. 


Literature : V. HELMERSEN (G.) (1858). 
(J.E. HEDE). 
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HÖGANÄS FORMATION = Infra-Lias = Höganäs series. 
ANGELIN (1859, 1877), TROEDSSON (1951). 
See: RHAETIC, LIASSIC. 


HOGANAS SERIES mov gg ale. oS Deeg Mesozoic 


TROEDSSON (1951). 
See: RHAETIC, LIASSIC. 


HOGKTINTICHOUPF "vm qnem P Silurian 


Hepe (1942). [Hógklint limestone Hepe (1921); Högklint stage 
HapprNa (1941) ]. 


A complex of sediments of highly varying development. 
It is composed of stratified limestones and marls, and of biohermal 
limestones. Very often, and almost always in places where bio- 
herms occur within the lower part of the Högklint group, the 
basal part of the stratified component consists of thin-bedded to 
thick-bedded, light grey to yellowish or brownish light grey, 
sometimes reddish, crinoidal limestone, containing — besides cri- 
noids — Solenopora gotlandica Rothpletz, Dalmanophyllum dal- 
mani (Edwards & Haime), Polyorophe glabra Lindström, Calos- 
tylis denticulata (Kjerulf), Thecia swinderniana (Goldfuss), Helo- 
pora lindströmi Ulrich, Ptilodictya lanceolata (Goldfuss), Dictyo- 
nella capewelli (Davidson), Rhynchotreta cuneata (Dalman), Ca- 
marotoechia borealis (Buch), Plectatrypa imbricata (J. de C. So- 
werby), Atrypina? amgelimi (Lindström), Fardemia pecten (Lin- 
naeus), Linoporella punctata (Verneuil), Resserella basalis (Dal- 
man), Dicaelosia verneuilana (Lindstróm), Euomphalopterus ala- 
tus (Wahlenberg), Encrinurus punctatus (Wahlenberg), etc. This 
crinoidal limestone forms the substratum of the bioherms, and 
it also surrounds greater or smaller parts of them on the sides. 
Its thickness varies much and may reach maximally about 15 m. 
Already at a relatively short distance from the bioherms the 
crinoidal limestone grades laterally into more argillaceous and 
more thinly bedded sediments, and within the areas between the 
different bioherms the lowest part of the Högklint group is chief- 
ly built up of very thinly to thinly bedded, grey or bluish-grey 
(light brownish-grey when weathered), fine-grained, argillaceous 
limestone, interbedded with thin layers of bluish-grey marl. This 
series of beds is highly fossiliferous and contains, among nume- 
rous other species, Sphaerocodium gotlandicum Rothpletz, Dal- 
manophyllum dalmani (Edwards & Haime), Favosites gothlandi- 
cus forbesi Edwards & Haime, F. gothlandicus gothlandicus La- 
marck, Helopora lindströmi Ulrich, Ptilodictya lanceolata (Gold- 
fuss), P. triangularis Hennig, Craniops implicata (J. de C. Sower- 
by), Dictyonella capewelli (Davidson), Rhymchotreta cuneata 
(Dalman), Camarotoechia borealis (Buch), Plectatrypta imbricata 
(J. de C. Sowerby), Atrypina ?angelini (Lindstróm), Eospirifer ra- 
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diatus (J. de C. Sowerby), Cyrtia exporrecta (Wahlenberg), Plec- 
todonta transversalis lata (Jones), Leptaena loveni Verneuil, Far- 
denia pecten (Linnaeus), Linoporella punctata (Verneuil), Resser- 
ella basalis (Dalman), R. elegantula (Dalman), Rhipidomella 
hybrida (J. de C. Sowerby), Dicaelosia verneuilana (Lindström), 
Euomphalopterus alatus (Wahlenberg), Dawsonoceras annulatum 
(J. Sowerby), Proetus granulatus Lindström, Warburgella rugu- 
losa (Lindström), Calymene blumenbachi Brongniart, and Encri- 
nurus punctatus (Wahlenberg). Maximum thickness about 10 m. 
In places, the preceding series of beds is succeeded by thinly to 
mediumly bedded, grey or bluish-grey to greyish-brown, dense 
or almost dense, hard, argillaceous limestone, generally alterna- 
ting with thin bands of laminated, dark grey to dark brown marl. 
The rocks is, in places, rather rich in bryozoans, machaeridians, 
cephalopods, annelid-jaws, ostracods, Proetus granulatus Lind- 
ström, Warburgella rugulosa (Lindström), and Encrinurus puncta- 
tus (Wahlenberg). Maximum thickness 12 m. In the north-eastern 
parts of the area of the Högklint group, the last-mentioned member 
is represented by thin-bedded, usually grey, dense to finegrained, 
argillaceous limestone (maximum thickness about 8 m) — with 
Sphaerocodium gotlandicum Rothpletz, Acervularia brevisepta- 
ta Weissermel, « Strophomena » testudo Lindström in museo, 
Resserella elegantula (Dalman), Rhipidomella hybrida (J. de C. 
Sowerby), Poleumita aff. discors (J. Sowerby), P. cf. globosa 
(Schlotheim), Warburgella rugulosa (Lindström), Calymene blu- 
menbachi Brongniart, Encrinurus punctatus (Wahlenberg), etc. 
— overlain by thickly laminated to thinly bedded, generally light 
brownish to light yellowish-grey, finely grained, highly fossilife- 
rous limestone, containing Acervularia breviseptata Weisser- 
mel, Ptilodictya lanceolata (Goldfuss), Craniops implicata (J. de 
C. Sowerby), Rhynchotreta cuneata (Dalman), Atrypa reticularis 
(Linnaeus), « Strophomena » testudo Lindström in museo, Res- 
serella .elegantula (Dalman), Rhipidomella hybrida (J. de C. 
Sowerby), ostracods, Warburgella rugulosa (Lindström), Encri- 
nurus punctatus (Wahlenberg), etc. Younger than the series of 
strata now mentioned is a series of thin-bedded to thick-bedded, 
light grey to light brownish or yellowish-grey, fine-grained or, 
sometimes, dense limestones, usually very rich in stromatoporoids, 
corals [Kodonophyllum truncatum (Linnaeus), Acervularia bre- 
viseptata Weissermel, Thecia swinderniana (Goldfuss), etc.], 
bryozoans, and crinoids, and containing, besides, calcareous 
algae (Solenopora gotlandica Rothpletz, etc.), Rhynchotreta cu- 
neata (Dalman), Camarotoechia borealis (Buch), Linoporella 
punctata (Verneuil), Resserella elegantula (Dalman), Tryblidium 
reticulatum Lindström, Pilina unguis (Lindström), Poleumita aff. 
discors (J. Sowerby), P. cf. globosa (Schlotheim), Pseudotupolichas 
ornatus (Angelin), Warburgella rugulosa (Lindstróm), Calymene 
blumenbachi Brongniart, Encrinurus punctatus (Wahlenberg), etc. 
The uppermost parts of the stratified series of the Högklint group 
are composed either of thin-bedded to thick-bedded, light grey 
to faintly bluish light grey usually finely grained limestone (ma- 
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ximum thickness about 5 m), very rich in calcareous algae, stro- 
matoporoids, bryozoans, etc., or of thin-bedded, more seldom 
thick-bedded, light grey to brownish grey (sometimes faintly 
greenish light grey and occasionally a little lilac), dense to very 
finely grained, sporadically very hard limestone (maximum thick- 
ness 5 m), as a rule extremely rich in stromatoporoids and also 
containing « Spongiostroma » holmi Rothpletz, Solenopora got- 
landica Rothpletz, bryozoans, leperditias, etc. — Here and there, 
and occupying different horizons in the series of strata described 
above, larger or smaller bioherms are enclosed. Some bioherms 
extend vertically through most of the series, while others have 
only a less extent in that direction. Occasionally they are about 
30 m thick. Also the horizontal extent varies greatly. Most bio- 
herms reach only a few tens of metres, but several stretch one 
or two hundred metres, and single ones more than 1 km laterally. 
The biohermal limestone is usually light grey or greenish light 
grey but not seldom brownish light grey and sometimes faintly 
bluish grey. It is generally dense or nearly so and more or less 
argillaceous. The rock is particularly rich in stromatoporoids, and 
to a great extent it consists chiefly of representatives of this animal 
group. As a rule calcareous algae, corals, bryozoans, and crinoids 
are also important constituent parts. The rock includes, besides, 
several forms of brachiopods, gastropods, cephalopods, trilobites, 
etc., found also in the stratified rocks enclosing the bioherms. — 
The Pterygous beds (qv.) in the Visby district are also included 
in the Hógklint group. — Underlain by Upper Visby marl and 
overlain, disconformably, by Tofta limestone or, where this forma- 
tion is absent, by Slite group. — Northern Gotland : a belt of 
varying breadth running along or, in some places, at a short dis- 
tance from the north-western and northern coast of the island; 
type locality Högklint, SW of Visby. — The Hogklint group is 
Lower Wenlockian in age. 


Literature : HEDE (J.E.) (1921); MuNTHE (H.), Hene (J.E.) & 
Lunpevist (G.) (1927); MuNTHE (H.), Hene (J.E.) & LuNpavisT (G.) 
(1933); Munt (H.), Hepe (J.E.) & Lunpevist (G.) (1936); LuNp- 
qvisT (G.), HEDE (J.E.) & Sunprus (N.) (1940); HappiNc (A.) (1941); 
Hepe (J.E.) (1942). 

(J. E. HEDE). 


HOGKEINT LIMESTONE VEON 22 er CECR Silurian 
VAN HOEPEN (1910). 


Name applied by van HoEPEN to the lowest subdivision of his 
Upper Visby group (Bovenste Visby Groep). — « A reddish, 
generally coarse-grained, crystalline, distinctly stratified lime- 
stone. » « The rock is principally made up of red and white stems 
of crinoids, together with scattered corals and remains of divers 
shells. » Average thickness 5 m. Underlain by Hógklint marl and 
overlain by Korpklint limestone. — North-western Gotland : Vis- 
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by district (type locality Högklint, SW of Visby; Korpklint, NE of 
Visby; etc.). — Now included in Hógklint group of Hepe. — For 
the term Högklint limestone in the sense of HEDE, see Högklint 
group. 
Literature : van Horren (E.C.N.) (1910). 
(J. E. HEDE). 


HOGRIINT MARL A IEE Ure Ops MM Silurian 
VAN HOEPEN (1910). 


The Högklint marl, with an average thickness of 5 m, consti- 
tutes the uppermost part of the Lower Visby group (Onderste 
Visby Groep) of van Horren (1910). « Consists of beds of marl- 
shale alternating with beds of limestone. In the lower part, the 
marl-shale-beds are thick and bluish-grey; higher up they become 
gradually thinner and finally disappear, the youngest of them 
having a yellowish-green colour. The lower limestone-beds are 
thin and not very numerous; upward, the limestone-beds become 
thicker and thicker, and increase in number. The lower limestone- 
beds are made up almost entirely of shell-remains, but the higher 
ones consist of coarse-grained, crystalline crinoidal limestone. » 
Underlain by Hall marl and overlain by Upper Visby group. — 
North-western Gotland (type locality Högklint, SW of Visby). — 
According to VAN HoEpEN, the Hógklint marl coincides with divi- 
sion d (« Limestone with marl-bands, or oolite in southern Got- 
land >) of LINDSTRÖM (1888), on the north-western coast of Got- 
land. Part of the sediments included in Hógklint marl is by HEDE 
(1921) assigned to Upper Visby marl and part to Högklint lime- 
stone [Högklint group Hepe (1942) ]. 


Literature : van HoEPEN (1910). 


(J.E. HEDE). 
FHOGEANDIA Nis SARE ae e sits Pre-Cambrian 
See: SUB-JOTNIAN. 
HOLEMATSANDSTONE EA. Ma) Bett Cretaceous 


De GEER (1889). 


Loose quartz sandstone and clay underlying Lower Campa- 
nian limestone at Holma-udden at Lake Ivösjön. It also occurs 
north of the type locality. Ross (1949) found pollen in this sedi- 
ment. Through his investigations the stratigraphical poistion seems 
to be Cretaceous but younger than the Lower Cretaceous. Of 
327 pollen and spores counted from the level 11 at Äsen (on 
Ivösjön) about 40 % belong to Gleicheniidites (Ross.). In addition 
there are spores of Lycopodium cerniidites Ross, Trilites; seeds 
of Pinus and Trorate and pollen of Tricolpate. 


Bibliography see Cretaceous. 
(F. BROTZEN). 
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HOLMIA BEDS... FTIR a ae Most Cambrian 


This term has during the later decades gradually became 
current instead of the earlier, now ınadequate and obsolete term 
« Olenellus > beds (q. v.) for all strata considered as Lower Cam- 
brian. Sediments consisting of sandstones and to a minor part 
of shales; impure limestone occurs occasionally but always of 
much subordinate importance. 


Four faunal zones have been distinguished : 


4. Zone with Strenuella linnarssoni Kiaer. 

Sb 5 »  Holmia kjerulfi (Linrs.). 

25) «> >  Volborthella tenuis Schmidt and Platysolenites 
antiquissimus Eich. 

qe >  Discinella holsti Moberg. 


(see under these headings). All these zones are represented in 
the Mjósen district in Norway; in Sweden they are nowhere met 
with in one and the same profile. The zone with Holmia torelli 
in Scania corresponds to zone 2 in the scheme above. 
Development and distribution. — Scania: The Lower Cambrian 
is represented by the Hardeberga sandstone (q.v.) with a lower 
quartzitic division without true fossils, a middle division of more 
dark-coloured calcareous and partly glauconitic sandstone rich 
in trails and tracks, in the upper part containing the zone with 
Holmia torelli, and upwards followed by graywacke shale with 
the zone of Holmia kjerulfi and in the calcareous top-layer pro- 
bably also the Strenuella linnarssoni zone. — To a certain extent 
agreeing with the Hardeberga sandstone is the sandstone along 
the western side of Kalmarsund (see Kalmarsund sandstone). — 
Öland : Varying types of pure and argillaceous sandstones, espe- 
cially in the lower part developed as alternating Skolithos- and 
Diplocraterion sandstone and « kräksten » (q.v.) of gray, grayish- 
green to white colour. The appearance of Discinella holsti is con- 
nected with a conglomerate. A little higher up there follow Vol- 
borthella tenuis, V. conica, and Torellella laevigata, indicating the 
2nd zone. No evidence that also higher faunal zones are present, 
though a Hyolithellus resembling Hyolithellus micans Billings 
from the Strenuella linnarssoni zone in Scania and Norrbotten 
was met with in a boring-core from Borgholm. In the abundance 
of glauconite and interstratified seams of clay shale also in its 
upper part, the Lower Cambrian sandstone of Öland differs from 
the Lingulid sandstone in Västergötland. — Gothland : Lower 
Cambrian sandstone known from two deep-borings, corresponds 
to that of Öland. The zone of Discinella holsti is interstratified in 
a thick sequence of alternating beds of Skolithos- and Diplocra- 
terion sandstone and « kráksten », higher up including also the 
2nd faunal zone, represented by Mickwitzia monilifera and Vol- 
borthella tenuis. For the rest the sandstone is very poor in fossils. 
— Lower Cambrian sandstone is considered to be widely distri- 
buted over the southern parts of the Bothnian Gulf, known, ho- 
wever, chiefly from the Bay of Gävle and even there only from 
boulders and one deep-boring (at Holmudden). The latter proved 
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the existence of a hard but unconsolidated clay, resembling the 
blue clay of Esthonia and resting with a thin basal conglomerate 
on the Jotnian Gävle sandstone. Though not directly observed, 
the clay is probably followed by a brown-gray bituminous sand- 
stone connected with white calcareous sandstone and green glau- 
conitic sanstone. There are also boulders of conglomeratic sand- 
stone of pebbles of Gävlesandstone and this type is connected 
with a highly bituminous rock with lumps of asphalt. Fossils 
from the various types of sandstones : Holmia sp., Strenuella bal- 
tica (Wiman) (probably a variety of Str. primaeva Brögger), 
Ellipsocephalus sp., Torellella laevigata (Linrs.), Obolidae and 
Acrotreta, etc. Trails and tracks are common, among them a form 
resembling Psammichnites gigas (Torell) from Scania and Närke, 
Monocraterion, and Diplocraterion. — Östergötland : Bottom stra- 
tum of reddish gray arkose, followed by gray-green clay shale 
and sandstone, in the lower part hard in the upper loose, grayish 
white or yellowish white, resembling the Lingulid sandstone in 
Västergötland. At one place (Mjölby) a thin layer of the same 
type of bluish-gray plastic clay as in the Bay of Gävle and Estho- 
nia was observed. Few fossils: Mickwitzia monilifera (Linrs.) ?, 
Torellella laevigata (Linrs.), Diplocraterion, Monocraterion (or 
Skolithos). Östergötland was probably not reached by the Lower 
Cambrian transgression during the Discinella holsti hemera. — 
Västergötland : Lower Cambrian sandstone about 35 meters thick, 
representing two lithological different types, the lower, the Eo- 
phyton sandstone (WaLLIN, 1868) or Mickwitzia sandstone (Horw, 
1901) and the upper, the Fucoid sandstone (WALLIN) or Linsulid 
sandstone (Horm). No equivalence to the lower division of the 
Scanian Hardeberga sandstone. — In Dalsland Lower Cambrian 
sandstone was found by GAVELIN (1909) in the form of dykes in 
the Archean rocks on the western shore of Lake Vänern and 
containing Mickwitzia monilifera and Torellella laevigata, indi- 
cating transgression during the 2nd faunal hemera. — Närke: 
Grayish-white, gray or greenish sandstones, the upper portion 
resembling the Lingulid sandstone and like this calcareous in 
the uppermost part; the lower and thicker portion probably 
corresponds to the Mickwitzia sandstone. (At one place near 
Örebro, a gray bituminous sandstone like the above one men- 
tioned from the Bay of Gävle, was observed). Interstratified in 
the sandstones are grayish-green clay shale with Medusina 
costata (Torell) and Torellella laevigata. Of other fossils Mickwit- 
zia monilifera and Syringomorpha nilssoni are mentioned and 
among tracks and trails Cruziana, Psammichnites gigas, Diplo- 
craterion and Monocraterion (or Skolithos). With few interrup- 
tions Cambro-Silurian deposits crop out along the eastern border 
of the Scandinavian High Mountains within a zone 100 km broad 
in Jämtland but narrower towards the south in Härjedalen and 
Dalecarlia as well as towards the north in Lapland. The deposits 
are within this zone to a large extent covered by overthrust 
masses, transferred from the west but partly composed of the 
same Cambro-Silurian rocks in a somewhat different development. 
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The appears thus both an autochthonous and an allochthonous 
sequence. Farthest to the south Lower Cambrian beds, gravelly 
conglomeratic and phosphoritic sandstone with Torellella laevi- 
gata Linrs., Holmia sp. and Ellipsocephalus sp. were found by 
Horst and Scuiorz (1892) in the parish of Idre in north-western 
Dalecarlia. In southern Jämtland Lower Cambrian was first 
established by fossils by THORSLUND (1933) in the area round 
Lake Storsjön. Torellella laevigata was here found in arkose-like 
rocks overlying the Archaean and in boulders of bituminous 
calcareous sandstone with fragments of Archaean rocks and phos- 
phorite nodules. In another place the same fossil was found 
together with Holmia sp., and Hyolithes ? sp. in dark sandy slates 
with pyritiferous calcareous concretions. In northern Jämtland 
and Ängermanland the Lower Cambrian like the lower division 
of the Middle Cambrian, is absent in the autochthonous series in 
the east but present as « Holmia-shales », shaly dark sandstone, 
« blue-quartz > and arkose in the over-thrust sheets. (ASKLUND, 
'THORSLUND). In southern Lapland (Västerbotten) fossiliferous 
Lower Cambrian has been recorded from some localities along 
the eastern border of the mountain range up to Lake Stor-Uman 
in the north. (MÖRTSELL, 1885, 1886). KULLING (1942) distinguished 
within this zone the two faunal zones with Holmia kjerulfi and 
Volborthella tenuis. The former has hitherto yielded the zone- 
fossil and ? Ellipsocephalus nordenskiöldi, Strenuella primaeva, 
Hyolithellus sp., Obolella cf. rotundata in greenish-gray clay 
shale with limestone and phosphoritic conglomerate. From the 
lower zone — limestone, sandy slate, arkose and graywacke like 
sandstone, and conglomerate — only the zone-fossil is known. 
In northern Lapland (Norrbotten) the first fossil finds were made 
by SvENONIUs in 1883 in Mt. Ramavare at Lake Tjeggelvas. After 
the fossils, almost entirely Hyolithidae, the zone of sandstones 
and shales, which can be followed almost along the whole of the 
eastern border of the mountain range in Norrbotten, was called 
the Hyolithes zone. From this zone fossils have later been 
obtained in several other places. In 1908 MosERG recorded the 
zone of Platysolenites (the Volborthella tenuis zone) and the 
overlying Holmia kjerulfi zone from Luopakte on the southern 
side of Lake Torneträsk. In the latter case it is, however, 
according to KIAER more probably the question of the Strenuella 
linnerssoni zone (q.v.) and to the same zone belongs certainly 
also the fauna described by F. Kaurskv (1945) from Aistjakk 
in Arjeplog. 


In Norway and the Swedish part of the Scandinavian 
Mountain Range the zone with Holmia kjerulfi has been denoted 
as the most far-reaching of the Lower Cambrian transgressions, 
but to judge from results from Gotland and Óland was this not 
the case within the Baltic area, where the zone of Volborthella 
tenuis is the highest, proved by fossils and the stages of Holmia 
kjerulfi and Strenuella linnarssoni correspond here probably to a 
diminishing sea. 
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Literature : GAVELIN (A.) (1909); Mosere (J.C.) (1911); Rosen 
(S.) a.o. (1922); Kurring (O.) (1925); WESTERGärD (A.H.) (1928); 
WESTERGARD (A.H.) (1929); THORSLUND (P.) (1933); ASKLUND (B.) 
& THORSLUND (P.) (1935); Hansen (K.) (1937); WESTERGäRD (A.H.) 
a.o. (1939); Kaurskv (F.) (1940); Wesrercarp (A.H.) (1940); 
Westercarp (A.H.) (1940); Kurrına (O.) (1942); WersTERGÀRD 
(A.H.) (1944); WAERN (B.) (1950). 

(G. BEXELL). 


HOLMIA (« OLENELLUS ») KJERULFI ZONE ... Cambrian 
BRÖGGER (1886). 


The third faunal zone of the Lower Cambrian in Scandinavia 
(see Holmia beds). In Scania, where the zone first was distin- 
guished in Sweden it is included in the Graywacke shale at the top 
of the Hardeberga sandstone. This Graywacke shale was already 
by ANGELIN, 1862, grouped together with his Regio Fucoidarum 
but the first fossils were found later (1868, 1869) by NATHORST at 
Andrarum, from where he reported Lingulella? nathorsti, 
e Arionellus > sp., Ellipsocephalus nordenskiöldi and another 
trilobite for which TORELL, 1870, used the name Paradoxides 
wahlenbergi (and Paradoxides wahlenbergi strata). The fossil in 
question was the same that Lınnarsson found in Norway in 1870 
and the next year under the name of Paradoxides kjerulfi 
described as the oldest trilobite so far known from Scandinavia 
and representing a distinct zone. 1875 BmóccER pointed to the 
close relation between Paradoxides wahlenbergi and the Ame- 
rican Paradoxides (later Olenellus) thompsoni and changed 1877 
the name of the former to Olenellus (Paradoxides) kjerulfi and 
designated it as type fossil for the lowest zone (Ib) of the Para- 
doxides stage in Norway. LINNARSSON agreed with this suggestion 
and both he and TULLBERG (1882) included the corresponding 
strata in the basal part of the Paradoxides shale (Angelin’s Reg. 
Conocorypharum). Not until BnóccER, 1886, had more minutely 
compared it with the Olenellus zone in North America and Fr. 
Scumipt, 1888, had found « Olenellus » asociated with Mickwitzia 
monilifera Linrs. in Esthonia were the Kjerulfi zone and the 
Graywacke shale definitely brought back into the Lower Cam- 
brian. Meanwhile, fossils had been collected from some new 
localities in Scania. From Brantevik, S. of Simrishamn, v. SCHMA- 
LENSEE, 1877, collected Holmia kjerulfi (Linrs?) (for the change of 
generic name see Olenellus beds), Strenuella primaeva rotundata 
Kiaer (Arionellus rotundatus), Str. aff. linmarssoni Kiaer, Hyoli- 
thellus micans (Billings) (or a closely related form), Helciomella 
rugosa acuticostata Walc. This fauna seems to be of a somewhat 
mixed character, but the main part of it probably comes from the 
Graywacke shale between the « Rispebjaerg sandstone » (q.v.) and 
the impure limestone at the very top of the sequence from which 
TROEDSSON and WESTERGäRD later (and at other localities) collected 
a somewhat younger fauna probably representing the Stremuella 
linnarssoni zone. 
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Literature : ANGELIN (N.P.) (1859, 1877); NATHORST (A.G.) 
(1869); LINNARSSON (G.) (1871); NarHonsT (A.G.) (1877); BRÖGGER 
(W.C.) (1878); TULLBERG (GA) (1882); LINNARSSON (G.) (1882); 
Broéccer (W.C.) (1886); Kraer (J.) (1916); Werstercarp (A. H.) 
(1929). 

(G. BEXELL). 


HOLMIA (SCHMIDTIELLUS) TORELLI ZONE ... Cambrian 
Mosere (1892). 


The index fossil was first found S. of Simrishamn (Scania) 
in a calcareous bluish-green glauconitic sandstone in the upper 
part of the middle division of the Hardeberga sandstone (q.v.), 
between the quartzitic beds and the graywacke shale at the top 
of the sequence (and was later found also at several other loca- 
lities). Associated fossils: Kjerulfia (Holmia) lundgreni Mbg., 
Hyolithes de geeri Holm, Obolella mobergi Walc., O. lindströmi 
Walc. Fossiliferous boulders from the same level had been found 
by LUNDGREN already in 1874. 1877 NatHorst had reported a 
Hyolithes from a sandstone rich in « Skolithos > errans and 
representing the same horizon at Andrarum. MoßErc, 1911, 
parallelized the Holmia torelli zone with the Mickwitzia sandstone 
in Västergötland. The index fossil is closely related to Holmia 
(« Olenellus >) mickwitzi (Fr. Schmidt) from Esthonia; after 
re-examination of the Esthonian form on better preserved material 
SCHINDEWOLF (1927) considered them as probably identical. In 
Esthonia the form is associated with Mickwitzia monilifera 
(Linrs.), known also from the Mickwitzia sandstone of Väster- 
götland, and with Volborthella tenuis Fr. Schmidt, (in Väster- 
götland too) and Platysolenites antiquissimus Eich., the two latter 
the index fossils of the 2nd faunal zone in the Mjésen district 
in Norway (see Holmia beds). According to NatHorst, 1877, the 
upermost part of the sandstone sequence, below the Graywacke 
shale, is often thin-bedded, resembling the Grgnne Skifere (Green 
shales) in Bornholm (Denmark), and with their upper surface 
crowded with large phosphorite nodules (cf. Rispebjaerg sand- 
stone). The Holmia torelli zone was 1902 correlated with the 
Grønne Skifere by GRÖNWALL, a correlation afterwards confirmed 
through new fossil finds made by PourskEN in 1935 and by which 
the middle part of the Grgnne Skifere (the only fossiliferous part) 
could be parallelized on the one side with the Holmia torelli zone 
in Scania, om the other with Lower Cambrian strata in England 
(Hartshill in Warwickshire). For distribution see Holmia beds. 


Literature : Natuorst (A.G.) (1877); MoBERG (J.C.) (1892); 
Mosere (J.C.) (1899); MOoBERG (J.C.) (1911); Kraer (J.) (1916); 
ScHINDEWOLF (O.H.) (1927); PouLsen (C.) (1935); Hansen (K.) 
(1937). 

(G. BEXELL). 
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HOMALONOTUS PLATYNOTUS ZONE ........ Ordovician 


TROEDSSON (1920). 
See: DALMANITES BEDS. 


HOOR! SANDSTONE)? . oen a Auf Mesozoic 
HERMELIN (1804), S. Nınsson (1819). 
See: RHAETIC, LIASSIC. 


HUNNEBERG GROUP (Stage) ................. Ordovician 
TJERNVIK (1956). 


Includes the zone of Plesiomegalaspis armata, the zone of 
P. planilimbata (Lower Planilimbata limestone), and the graptolite 
zones of Tetragraptus phyllograptoides and of Didymograptus 
balticus. 


See: Plesiomegalaspis armata zone and Plainlimbata lime- 
stone, respectively. 
(T. TJERNVIK). 


« HVARFVIG LERA » «mergel» ..............,.. Quartär 
Siehe: BÄNDERTON. 


SHVITASAND », — «lera» 3.2.7... ud tls ue Quartàr 
Siehe : DILUVIALSAND. 


HYOBITESERIMESTONE Sn. chi seen Cambrian 
LINNARSSON (1882). 


A thin discontinuous layer of black bituminous limestone 
below the Andrarum limestone and belonging to the lower part 
of the Solenopleura brachymetopa zone (or Centropleura loveni 
zone). Rich in Hyolithidae : Hyolithes tenuistriatus Linrs., Ortho- 
theca affinis Holm, O. excavata Holm, O. lineatula Holm, etc., 
also containing Ptychagnostus lundgremi Tullb., Goniagnostus 
nathorsti Brögg., Paradoxides forchhammeri Ang., Centropleura 
loveni (Ang.), etc. Andrarum in Scania. 


Literature : LINNARSSON (G.) (1882); Horm (G.) (1893). 
(G. BEXELL). 


HNOEITHES-ZONE +. sn ae Caledonian 


Originally designated by Svenonıvs, 1884 (G. F. F., Bd. 7, 
pp. 203, 210) as «the sandstone and clay shale group together 
with the Hyolithes zone », and characterized as a series of tough 
« euritic » slates, shales, sandstones etc., constituting the lowest 
of the four groups into which Svenonius divided the stratified 
rocks of the High Mountains of Lapland. (For the remaining three 
groups see Amphibolite Group). 

In 1892 (S. G. U., Ser. C, N° 126) SvENoNIUS changed the 
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name to Hyolithes Series and presented some sections through 
the sequence of principally clay shales and sandstones. In a clay 
shale (on Mt Ramanpakte N of Lake Tjeggelvas) of the zone 
SvENoNIUS had discovered specimens of Hyolithidae as early 
as 1883 and held that the fossils seemed to be of Cambrian age 
(Primordial Fauna). 


In 1900 (G. F. F., Bd 22, pp. 273-322) SVENONIUS again 
changed the name to H. zone. However, S. included the Stora 
Sjöfallet sandstone zone (which nowadays is regarded as the 
Archean footwall to the H. zone) as a lower part of the H. zone 
in the widest sense of the term. The use of the term H. zone 
was restricted ot the northern part of Lapland (the Norrbotten 
Mountains) since in the southern part (the Västerbotten Moun- 
tains) several faunal zones had more exactly been distinguished 
already in 1874. 


The Hyolithes zone outcrops principally in a narrow belt 
along the eastern border of the Norrbotten Mountains. Ö. Raman- 
vare and Mt Laisvare may be regarded as type localities. Fossils 
are rare in the sediments of the zone and for a long time only 
a few species were known. Of the above-named Hyolithidae, 
discovered by SvEnonıus, Orthotheca hermelini Holm has been 
determined (G. Horm, 1891, S. G. U., Ser. C, N° 112). In 1907, 
J. C. Mopere (S. G. U., Ser. C, N° 212) carefully studied the 
H. zone S of Lake Torneträsk and recorded from Mt Luopakte 
Lower Cambrian fossils: Platysolenites antiquissimus (Eichw.) 
from the lower part of the sequence, and Strenuella primaeva 
(Brögg.) (according to KraEn, 1916, not quite identical with the 
typical form) and Ellipsocephalus nordenskiöldi Linrs. (identified 
by Kapp as Stremuella cf linnarssoni Kiaer) about 100m above 
the bottom of the H. zone. The lower fossiliferous bed may be 
correlated with the zone containing Torellella laevigata and the 
upper one with the zone containing Strenuella linnarssoni. 


During the last twentyfive years the H. zone has been 
investigated throughout in several parts and a lead-ore deposit 
of major importance has been discovered in its southernmost part 
at Laisvall. New localities of Lower Cambrian fossils have been 
found and in one place at Lake Hornavan alum shale with Middle 
Cambrian Agnostids has been seen. The H. zone deposits are 
regarded as belonging to Cambrian and Eocambrian. Eocambrian 
tillite rocks (see: Sito tillite) are met with at the base of the 
zone. Several conglomeratic beds of minor importance are noti- 
ced in the clay shale — sandstone sequence. One of these 
conglomeratic beds was believed by F. Kaurskv (G.F.F., Bd. 62, 
pp. 121-147) to represent the Lower Cambrian transgression. 
F. Kaurskv referred the sediments below this conglomerate 
(see: « the Sandstone-conglomerate ») to Eocambrian. According 
to G. Kaurskv, 1953 (S. G. U., Ser. C, N° 528) sedimentary rocks 
of «the Hyolithes-zone type » together with underlying Archean 
igneous rocks constitute minor parauthochthonous thrust masses 
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in the Akkajaure district in the middle of the Norrbotten Moun- 
tains (see: ihe Akkajaure Complex). 

Literature : Grip (E.) (1950); Hormausst (P.J.) (1900); 
Kaurskv (F.) (1945); KurriNa (O.) (1930), (1950), (1951); LsunG- 
NER (E.) (1943), (1950); SvENoNrivs (F.) (1900), (1910). 

(O. KurriNG). 


HYSTEROLENUS TOERNQUISTI, etc. ZONE .... Ordovician 


MOBERG & SEGERBERG (1906). 
See: CERATOPYGE BEDS. 


I 


IGNABERGA LIMESTONE = Shell fragment limestone 


HisiNGER (1841). Cretaceous 
See: CAMPANIAN and CRETACEOUS. Bibliography. 


ILIONIA BEDS (limestones) ....................- Silurian 
Scumipt (1891). 


As far as Sweden is concerned, this name was originally 
applied to the Ilionia prisca (Hisinger) -bearing limestones occur- 
ring in the parishes of Östergarn and Ardre (in the eastern part 
of central Gotland). The limestones in question are bedded, grey 
to greyish-brown (bluish-grey when fresh), dense to fine-grained, 
and more or less argillaceous. — By ScHmipr referred to e South 
Gotland » and by Hepe, 1921, included in Hemse group. — In 
1910 MuNTHE used the name also for an Ilionia prisca-bearing 
limestone (similar to the above-mentioned limestones), occurring 
in the parish of Etelhem (central Gotland), and for a series of 
strata — composed of bedded, brownish, nearly dense, generally 
somewhat bituminous, argillaceous limestone, bearing Ilionia prisca 
[Ostracod limestone of MoBERG (MUNTHE) 1907] — occurring in 
southernmost Gotland and by MUNTHE considered as synchronous 
with the Ilionia prisca-bearing limestones of Östergarn, Ardre, 
and Etelhem. According to MUNTHE 1910, the Ilionia prisca- 
bearing limestone (in places replaced by « sub-crystalline and 
less marly limestone » without llionia prisca) of southernmost 
Gotland and its equivalents in the Hoburgen district — consisting 
of « marl-shale », « marly limestone », « generally fine-grained, 
Crystalline limestone», and «marly Reef-limestone» — are 
underlain by Sphaerocodium limestone and overlain by « Younger 
crinoid limestone ». — According to MuNTHE 1910, strata synchro- 
nous with the Ilionia beds (limestone) of southernmost Gotland, 
which now are referred to Hamra limestone, occur, not only in 
Östergarn, Ardre, and Etelhem, but also within other districts 
of central Gotland. According to MuNTHE, in the parishes of Nàr 
and Lau, too, equivalents of Ilionia beds (limestone) are to be 
found: in Nar, « Ilionia limestone with Spongiostroma, but no 
Ilionia »; in Lau, « a yellow limestone with Spongiostroma ». See 
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(Iliona Beds [limestones], continued) 


Ilionia or Spongiostroma limestone. In 1923 HEbpstRöÖM used the 
name « Ilionia limestone » for the Ilionia prisca-bearing limestone 
of northern Gotland, belonging, according to Hepsrtröm 1916, to 
his « horizon » VI (Leperditia shales). This limestone is by HEDE 
included in Slite group. 


Literature : Scumipt (F.) (1891); MunTHE (H.) (1910); HeD- 
STRÖM (H.) (1916); Hepstrom (H.) (1923). 


(J. E. HEDE). 


«ILIONIA-CONCHIDIUM BED» ................. Silurian 
MUNTHE (1910). 
See: ILIONIA or SPONGIOSTROMA LIMESTONE. 


ILIONIA OR SPONGIOSTROMA LIMESTONE ..... Silurian 
MUNTHE (1910). (Spongiostroma-Ilionia beds MUNTHE, 1916). 


Under this designation MuNTHE has brought together the 
Ilionia beds (limestones) of southernmost Gotland, the Lower 
Megalomus bed, and strata occurring in central Gotland which, 
according to him, correspond to the Ilionia beds (limestones), viz., 
« greyish or brownish-grey marly limestone [containing Ilionia 
prisca (Hisinger) and « Spongiostroma » holmi Rothpletz], some- 
times replaced by crystalline limestone » (parishes of Kraklingbo, 
Anga, Norrlanda, Ganthem, etc.), by «marly and crystalline 
limestone with Pentamerus conchidium » [= Conchidium bilocu- 
lare (Hisinger)] [« Ilionia-conchidium bed > MuNTHE 1910; Con- 
chidium beds (limestone) MUNTHE 1910; parishes of Sjonhem, 
Hejde, Klinte, etc.], and by « dense, light, liver-coloured » lime- 
stone containing « Sphaerocodium, Spongiostroma and Solenopora 
compacta Rothpl., this latter fossil being the commonest » [district 
of Tofta- Stenkumla]. According to MuNTHE 1910, the « Rhizo- 
phyllum bed » in Lau etc. is probably « in part an equivalent ». 
— The deposits in question occurring in the Tofta-Stenkumla 
district are by Hepe 1921, referred to Tofta limestone and Slite 
group, and the bulk of those in Klinte, Hejde, Sjonhem, Ganthem, 
Norrlanda, Anga, Kräklingbo, etc., to Klinteberg limestone (Klin- 
teberg group, 1942). See also Ilionia beds (limestones) and Lower 
Megalomus bed. — Concerning extra-Gotlandian deposits, corre- 
lative strata are, according to MuNTHE, probably to be found in 
the lower part (divisions 1 and 2 of MosERc & GRÖNWALL, 1909) 
of the Óved-Ramsása group in Scania. 


Literature : MuNTHE (H.) (1910); Munrue (H.) (1916). 
(J. E. HEDE). 


ILLAENUS AFF. SULCIFRONS ZONE ......... Ordovician 
JAANUSSON & Mutvet (1953). 
See: PLATYURUS LIMESTONE. 
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ILLAENUS PLANIFRONS ZONE .............. Ordovician 
JAANUSSON et Mutvet (1953). 
See: PLATYURUS LIMESTONE. 


INFLATICERAS INFLATUM - ZONE ........... Cretaceous 
See: GAULT-CENOMANIAN. 


INFRAGLAZIALE ABLAGERUNGEN. 
Siehe: QUARTÄR. 


INFRA-LIASSIC = Infra-Lias .................... Triassic 


ANGELIN (1859). 
See: TRIASSIC. 


INEBAVALANGINIAR........ 0.02. v e ee Cretaceous 


BROTZEN (1945). 
See: WEALDEN and CRETACEOUS: Bibliography. 


INTERGLAZIALE ABLAGERUNGEN .............. Quartär 

Nur eine geringe Anzahl Lokale mit submoränen Ablage- 
rungen sind von Schweden bekannt, und keiner der Funde 
konnte ohne Vorbehalt als interglazial bezeichnet werden. Zu 
diesen zählt man den Härnögyttja, die Frösöablagerungen, den 
Bollnäsgyttja, Pilgrimstad, Làngsele, Öje, Boliden und die Abla- 
gerungen des Alnarpflusses. 

(G. LUNDQVIST). 


INTRAGLAZIALE ABLAGERUNGEN. 
Siehe: QUARTAR. 


ISOGRAPTUS GIBBERULUS ZONE ........... Ordovician 


TÖRNQUIST (1901). 
See: DIDYMOGRAPTUS SHALES. 


J 


JAGNAFO TUEERLTIGC-ROCKSTL E ee Caledonian 


Kaurskv (G.) (1953), (S. G. U., Ser. C, n° 528). A sequence 
of quarts-plagioclase-sericite-chlorite-schists in the upper part 
of his Pieske Nappe in the Mt. Sulitelma district at the Norwegian 
boundary in the Norrbotten Mountains. Voer (T.) (1927), (N. G. 
U., N? 121), called the rocks the « Chlorite granulite » and by 
means of a determinable fossil, Dianulithes petropolitanus, he 
was able to verify the Ordovician age of the beds. Vogt disco- 
vered volcanic beds in the fossiliferous sequence too. 


(O. KurriNG). 
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JAMESONI ZONE TANO. BCE ER Liassic 
Moserc (1888). 
See: LIASSIC. 

JAMTLANDISH NAPPES ............... «sees. Caledonian 


B. ASKLUND, 1938 (S. G. U., Ser. C., N° 417) used this term 
as a collective denomination for the over-thrust sheets in which 
the eastern Cambro-Silurian of Jämtland is divided. They are 
in ascending order: the Skute Nappe, the Bjárme Nappe, the 
Sunne Nappe and the Fourth Nappe. Below: the autochthonous 
Cambro-Silurian of eastern facies; above: the Föllinge Nappe 
also built up of Cambro-Silurian sedimentary rocks. 

B. ASKLUND, 1954 (G. F. F., Bd 76, pp. 128-144) used the same 
name to designate all the « 5 or 6 » minor nappes below the Great 
Seve Nappe; thus including also the Föllinge Nappe and the 
Olden Nappe (Olden-Vemdal quartzite-Stróm quartzite Nappe) 
or the two uppermost Jämtland Nappes. 

(O. KurriNG). 


JABVSJORQUAHTZITESS M Se RUE TINO ea Caledonian 


P. QUENSEL, 1925 (G. F. F., Bd 47, pp. 152-154) gave this name 
to banded quartzitic schists underlying the eastern higher meta- 
morphic amphibolites of the Västerbotten Mountains. QUENSEL 
observed the schists in 1924 (G. F. F., Bd 46, pp. 746-747) and 
interpreted them as mylonitic rocks. He held the rocks to be 
identical in structure with the « banded mylonites » in Mt. Keb- 
nekaise district in Norrbotten in the N. The « mylonites » were 
supposed to mark the boundary between the thrusted rocks and 
the autochthonous foreland sequence. 

P. J. Hormauıst, 1925 (G. F. F., Bd 47, pp. 181-202) regarded 
the banded quartzitic rocks in question as laminated sedimentary 
rocks, fine-grained equivalents to the sparagmites (arkoses). 

O. KULLING, 1955 (S. G. U., Ser. Ca, N° 37) gave a descrip- 
tion of QUENSEL’s Järvsjö quartzite in the eastern part of the 
higher metamorphic rocks in the Västerbotten Mountains and 
interpreted them as banded schists, produced by metamorphic 
differentiation. 

See: Hard schists and Juron quartzite. 

(O. KULLING). 


JATULIAN oct. 08. riva ascii henken eebe Pre-Cambrian 


Term introduced in 1896, by J.J. SEDERHOLM (see SEDER- 
HOLM, 1897, for the older one of the two youngest pre-Cambrian 
sedimentary evolutions in Fennoscandia. The younger evolution 
was called Jotnian. Compare this term.) In Jatulian, SEDERHOLM 
included the Dal series. Many geologists have agreed with 
SEDERHOLM in this classification. (See Dal series). In 1916, F. SvE- 
NONIUS referred part of the Kalix series (see this) to Jatulian. 
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In 1932, SEDERHOLM included Jatulian in the Karelian (Kare- 
lidic) cycle (see Karelian), and, simultaneously, he interpreted 
the Dal series as younger than Jatulian. He paralleled Jatulian 
with Kalevian and classed these as the introductory stage of the 
Karelian evolution. Kalevian-Jatulian should comprise, inter 
alia, the Vakko group, the upper part of the Hauki series, and 
the Vargfors group. (See these terms, and Skellefte field). 

In 1936, the term Gothian (see this) was introduced (W. WAHL) 
and the term Karelian was simultaneously redefined (N.H. Maa- 
NUSSON). Since then, Jatulian has been used very restrictedly 
in Sweden. (Compare W. Larsson, 1947). It should be still inter- 
preted as a stage in the Karelian evolution, however. 

Literature : SEDERHOLM (J.J.) (1897); SEDERHOLM (J.J.) (1897); 
SVENONIUS (F.) (1916); SEDERHOLM (J.J.) (1932); Want, (W.) (1936); 
Macnusson (N.H.) (1936); MAGNUSSON (N.H.) (1936); LARSSON 
(W.) (1947). 

(P. H LUNDEGÀRDH). 


SUJOERLGRUSS —SC-lerB3q m7 a ee Quartär 
Siehe: MORÄNE. 


JORDHAMN LIMESTONE: 0 1. oscar cir cae Ordovician 
Bouin (1955). (Hjorthamn limestone Boutin, 1949). 
Lower Ordovician, Orthoceratite limestone. — Type locality : 


Jordhamn, Parish or Persnäs, northern Oland. A portion of the 
upper part of the Raniceps limestone developed as variegated 
(partly gray with a slightly reddish tint, partly brownish-black), 
thick-bedded, glauconitiferous limestone. Thickness about 0.9 m. 
Known in its typical lithological development only in the parish 
of Persnäs on northern Öland, according to BoHLIN (1949), where 
this limestone forms a good index horizon. The fossils found in 
this lithological unit include Asaphus (Asaphus) raniceps [sensu 
Angelin 1854], Pterygometopus sclerops (Dalm.), « Ceraurus » 
ingricus (Fr. Schm.), «C.» ornatus (Dalm.), Pliomera fischeri 
(Eichw.), Lichas coelorrhin Ang., Megistaspis heros [sensu 
Schmidt 1906], Illaenus aduncus Jaan., Ampyx nasutus Dalm., etc. 


Literature : BonriN (B.) (1949), Uppsala; Bouin (B.) (1955). 
(V. JAANUSSON). 


NORN GRANTIE degt BOR ORTER ee Pre-Cambrian 
See: JORN-ARVIDSJAUR GRANITE SERIES. 


JORN-ARVIDSJAUR GRANITE SERIES ..... Pre-Cambrian 


Oldest Archean granites and associated rocks in Northern 
Sweden: 
6. Acid granites. 


65 
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(Jörn-Arvidsjaur Granite Series) 


5. Intermediate granites. 
4. Basic granites. 

3. Quartz-diorites. 

2. Diorites. 

1. Gabbros. 


The Jörn-Arvidsjaur granite series is primorogenic and has 
been interpreted as Svecofennian (Svionian). It should thus be 
equivalent to the urgranit series (See this). 


Selected bibliography : MAGNUSSON (N.H.) (1949); ÖDMAN 
(N.H.) (1953); Gaveuin (S.) (1956); MaaNussoN (N.H.) (1957). 
For further references, see: Arvidsjaur porphyry series and 
Skellefte field. 
(P.H. LuNDEGÀRDH). 


JOTNIANS eR I e esee öra Pre-Cambrian 


Term proposed by SEDERHOLM (J. J.) in 1895 [See SEDERHOLM 
(1897)] and adopted by A.E. TónNEBoHM in 1896. TORNEBOHM 
correlated the Dala sandstone with the Jotnian of Sederholm, 
who originally proposed the term for certain sandstones in 
Finland. In 1897, SEpERHOLM regarded Jotnian as the youngest 
pre-Cambrian sedimentary evolution and the upper division of 
Algonkian. He included in it the Nordingrä sandstone, the 
Dala, Gävle, and Mälar sandstone series as well as the Vi- 
singsó and Almesákra series. The youngest subjacent rocks are 
Dala porphyries and granites equivalent with the Finnish Rapa- 
kive granite. HorwquisT (P.J.) (1909) correlated the Dala sand- 
stone series with the Jotnian of Finland, but regarded the 
Almesákra and the Dal series as older. He also pointed out the 
resemblance between the American Keeweenawan and Jotnian. 
In the same year, HorwquisT (P. J.) assumed a Jotnian age for 
part of the Dala porphyry series, too. In 1909 Höcsom (A. G.) 
compared the Jotnian sandstones with the Torridonian of Scot- 
land, and, in 1910, he regarded Jotnian as Upper pre-Cambrian, 
with the same position in relation to Archean and Cambrian 
as the Torridonian of Scotland and the Keeweenawan of North 
America. HócBoM referred to Jotnian the Dala and related sand- 
stone series (Gävle, etc.), further the Almesäkra series. In 1913, 
HócBoM summed up the conception of Jotnian at that time as a 
definite geological complex lying between the folding, with the 
succeeding denudation, of Archean on the one hand, and the sedi- 
mentation of Cambrian, with the preceding denudation, on the 
other. As Jotnian he now counted: the Dala and related sand- 
stone series as well as the Almesákra series. In 1927, SEDERHOLM 
proposed for Sweden the division of Younger pre-Cambrian into 
Jotnian (Upper Jotnian) and Hoglandian (Lower Jotnian), the 
latter corresponding to the sub-Jotnian of Hécpom (1910). SEDER- 
HOLM'S Jotnian of 1927 was limited upwards by the sub-Cambrian 
unconformity, downwards by the sub-Jotnian unconformity. In 
1931, ASKLUND included in Jotnian the Almesäkra series, the Dala, 
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Gävle, Mälar, Svartälven, and Nordingrä sandstones and associa- 
ted diabases as well as the Äsby dolerite. Since then Jotnian has 
not been interpreted otherwise in Sweden, exclusive of an attempt 
by Sunpıvs ON) (1944) to refer the Dal series to Jotnian. SEDER- 
HOLM (1932) places Jotnian between Hoglandian (older) and Spa- 
ragmitian, the latter classed as the youngest pre-Cambrian sys- 
tem. 


Literature : TORNEBOHM (A.E.) 1896); SEDERHOLM (J.J.) (1897); 
Hormauıst (P.J.) (1909); Höcsom (A.G.) (1909); HócsoM (A.G.) 
(1909); HöcBom (A.G.) (1913); SEDERHOLM (J.) (1927); ASKLUND 
(B.) (1927); Askrunp (B.) (1931); SEDERHOLM (1932) SuNprus (N.) 
(1944). 

(A. Höcsom T and P. H. LUNDEGåRDH). 


JULLEGA FORMATION (and J. limestone) ..... Caledonian 


N. MARKLUND (1952) (G. F. F., Bd. 74, pp. 353-384) gave this 
name to a formation of mainly limestone in the western Cambro- 
Silurian in the boundary region between Västerbotten and Norr- 
botten countries. In the stratigraphical classification of MARKLUND 
the limestone constitutes the upper part of his Mesket Series. 

O. KULLING (1955) (S.G.U., Ser. Ca, n? 37) held the lime- 
stone in question to represent a lower level of the stratigraphical 
sequence than his Mesket Series and he referred it to his Pieske 
Series. 

(O. KurriNG). 


JUNGBALTISCHE MORANE .......... RC S Quariár 
Siehe: BALTISCHE MORANE. 


JUORSATNADPES ee REI Git DIG ERR RS Caledonian 


F. Kautsxy (1949) (G.F.F., Bd 71, pp. 205-214). A sequence 
of higher metamorphic schists in the upper parts of the mountains 
S of Lake Ikisjaure in the western part of the western Cambro- 
Silurian of the Norrbotten Mountains. 

The schists in question most probably belong to the Ródings- 
fjäll Nappe as O. Kurring (1948) (G.F.F., Bd. 70, pp. 668-669) 
proposed. 

See: Rödingsfjäll Nappe and also Gasak Nappe. 


(O. Kurno). 


JURASSIC E E NOS Te N er Liassic 


The Jurassic System is in Sweden only represented by the 
Liassic. Before it was possible to separate from the Liassic keep 
the Rhaetic in the coal bearing beds in the southern part of 
the country, these beds were comprehended under the designation 
e Rät-lias ». Only in one locality, in the south-eastern part of 
the province of Scania, there occur 600 m of non-marine deposits 
with a flora of Jurassic or Wealden age. LUNDBLAD (1946) called 
these beds the Fyledalen sediments (Fyledalen series). The upper 
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part of these belong to the Wealden or the Uppermost Purbeck. 
The age of the lower part is unknown. 


See: LIAS and WEALDEN. 
(F. BROTZEN). 


EENS Caledonian 


O. Kurrıng (1947) (G. F. F., Bd. 69, pp. 476-485). A thick for- 
mation of banded quartzitic schists, constituting the lowest part 
of the sequence of schists in the Ikisjaure-Mavasjaure district of 
the Norrbotten Mountains. In other Caledonian areas of northern 
Sweden the corresponding schists are called Hard schists and 
Järvsjö quartzite (q.v.). 

F. Kaurskv (1949) (G.F.F., Bd. 71, pp. 205-214) surveyed the 
area to the south of Ikisjaure and held the quarzite to be the 
lowest beds of the western Cambro-Silurian sequence and pro- 
bably of a Cambrian age. Kautsky’s classification is as, follows: 
Phyllite, Pieske limestone, Juron quartzite, granite arkose, Ar- 
chean granite. 

(O. Kuruna). 


K 

KÅGERÖD ARKOSES AND SANDSTONES ........ Triassic 
See: TRIASSIC. 

RÄGERODBILDNING o Sas En re 0903 Mesozoic 
ANGELIN (1859). 
See: TRIASSIC, LIASSIC. 

KAGEROD CLAYS’ "e mamie WE EE Triassic 
See: TRIASSIC, KEUPER. 

KAGERODEORMATION aoas c ge 0982 D Mesozoic 
See: TRIASSIC, LIASSIC, KEUPER. 

KÅGERÖD SANDSTONE 17... "e Triassic 
ANGELIN (1859). 
See: KEUPER. 

KALBJEHGA LIMESTONE |^" I num Silurian 


Hepe (1936). 


Consists of thickly laminated to thinly bedded, sometimes 
thick-bedded, light grey to light brownish or greenish grey, dense 
to fine-grained, usually hard, limestone. The rock often has sub- 
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conchoidal fracture. Here and there stylolites are rather common. 
The limestone beds are not seldom separated from one another 
by very thin beds or laminae of greenish marl. Generally rich 
in stromatoporoids, and also containing, more or less frequently, 
« Spongiostroma » holmi Rothpletz, corals, bryozoans, Delthyris 
cf. elevata Dalman, Poleumita discors (J. Sowerby), « Oriostoma » 
angulatum (Wahlenberg), Leperditia baltica (Hisinger), L. sp., etc. 
Thickness about 5 m. Named for exposures at and in the vicinity 
of Kalbjerga on the island of Färö, Gotland. — Belongs to Slite 
group, q. v. 

Literature : MuNTHE (H.), Hene (J. E) & Lunpevist (1936), 


(J. E. HEDE). 


KALIX SEHIES (Kalix group) ............... Pre-Cambrian 

Term originally proposed by SvENontus (F.) (1916) for a se- 
ries of supracrustal rocks concentrated to the Kalix region though 
also appearing in the skerries outside Luleà and Piteà in Nor- 
thern Sweden. These rocks are stretching eastwards across the 
Finnish boundary, and in Finland they were formerly classed as 
Kalevian (slates) and Jatulian (dolomite, limestone, and quart- 
zites). [See SvENoNrus (1916) ]. Later, Jatulian has been included 
in Karelian. (Compare this term). Accordingly, Opman (O.H.) 
(1953) classes the Kalix series as Early Karelian (also defined as 
Lapponian). ÅHMAN (E.) (see ÖDMAN, 1953) has preliminarily sug- 
gested the following stratigraphy : 

3. Basic volcanics. 

2. Clay slates, dolomite, limestone, dolomitic quartzite, nor- 
mal quartzite. 

1. Basic volcanics. 

The slates have been called Säivis slates by Hausen (H.) 
(1936). 

Literature : SvENONIuS (F.) (1892); SveNontus (F.) (1916); 
GEIJER (P.) (1931); Hausen (H.) (1936); Opman (O.H.) (1953). 


(E. ÅHMAN and P. H. LUNDEGÀRDH). 


KALCHOLN LIMESTONE... 9.7.7 eho on eee Ordovician 
TROEDSSON (1929). 
See: BODA LIMESTONE. 


KALLHOLN LIMESTONE AND SHALE ........... Silurian 


TORNQUIST (1874). 
See: RASTRITES SHALE. 


KALGMORA SANDSTONE 06 .. en vee wee ence ae Silurian 


SVEDMARK (1891). 
See: ORSA SANDSTONE. 


166 


KALMARSUND SANDSTONE .................. Cambrian 
Horst (1892). 


Sandstone series in the Kalmarsund area, and said to show 
close resemblance to the Hardeberga sandstone in Scania. The 
sequence is according to Horst in ascending order : Conglomerate 
and arkose (with kaolin), red-striped sandstone (partly alterna- 
ting with the conglomerate), Skolithos sandstone (possibly enclo- 
sed in or alternating with the former), greenish-gray « kräk- 
sten » (q.v.), Diplocraterion sandstone, (possibly two horizons, 
the one above, the other below the « kräksten »), white granular 
sandstone, including also shaly and calcareous beds. (Most of 
these divisions are known from boulders only). In 1927 ASKLUND 
called attention to the quite unique position held by the red and 
in part purely quartzitic Kalmarsund sandstone among all other 
known Lower Cambrian sandstones. It was also supposed to occur 
as fragments in what probably was a Cambrian basal breccia 
and Asklund therefore was inclined to reffer that type together 
with the « kráksten » alternating with it to the pre- Cambrian, 
but to a stage younger than the Jotnian. To the Lower Cambrian 
he referred the Diplocraterion sandstone, which resembled the 
« Fucoid sandstone » and also was supposed to be in disconforma- 
ble relation to the underlying beds. — Against this WESTERGARD, 
(1929), held forth that the Cambrian age of the « kräksten » had 
been proved by deepborings under Gothland and Öland and that 
the main bulk of the Diplocraterion sandstone in the islets of 
Kalmarsund had its position not above, but below the « kráksten ». 
In spite of certain lithological differences he therefore found no 
reason to regard the Kalmarsund sandstone as older than the 
Hardeberga sandstone, both certainly being deposited during the 
same Lower Cambrian transgression, though the old land-surface 
in the Kalmarsund area had been more uneven than the sub- 
Cambrian peneplane in other areas. Later (1931, see Ramsay), 
ASKLUND and TROEDSSON placed also the unfossiliferous lower di- 
vision of the Hardeberga sandstone in the pre-Cambrian. In 1936 
HANSEN (K.) advanced an idea, to a certain degree intermediate 
between those of ASKLUND and WESTERGaRD and referred, in ana- 
logy with the conditions in Bornholm, only the basal red arkose 
of the Kalmarsund series to the pre-Cambrian but the « krák- 
sten » to the Cambrian, lying stress upon, that the true-sub-Cam- 
brian peneplane was not between the Archaean rocks and the sedi- 
ments but between the sandstones and the underlying red conti- 
nental arkose. 


Literature: Horst (N.E.) (1892); AskruNp (B) (1927); 
Happinc (A.) (1929); WESTERGärD (A.H.) 1929); WESTERGärD (A.H.) 
(1931); Westercarp (A.H.) (1936); Hansen (K.) (1936); Hansen 
(K.) (1936). 


(G. BEXELL). 
KAPPEBOISERIES 7. de "XL Pre-Cambrian 


Supracrustal series in Dalsland, Western Sweden, in part 
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overlayered with rocks belonging to the Dal series and originally 
described by TónNEBoHw (A.E.) (1870). It is composed thus: 


Dal series. 
Discordance 
5. Quartzitic sandstone. 
4. Arkose and graywacke (“ Kappebo graywacke "). 
3. Conglomerate. 
2. Eroded and redeposited acid volcanics. (Intrusive 
Teáker granite ?). 
1. Quartz-porphyry with layers of graywacke. 


Tectonic 
activity 


Great discordance 
Late Gothian (Kroppefjall granite). 


HEYBROEK (P.) (1950) interprets the Teäker granite as older 
than the Kappebo series. The Kappebo conglomerate (3) contains 
numerous pebbles of Teaker granite. 

The Kappebo series has earlier been classed as Karelian. Re- 
cently, MAGNUSSON ON Di has included it in Dalslandian. (See 
this term). 


Literature : TORNEBOHM (A.E.) (1870); SANDELL (A.) (1941); 
Larsson (W.) (1947); MAGNUSSON (N.H.) (1949); HEYBROEK (P.) 
(1950); MaaNussoN (N.H.) (1957). 

(P. H LUNDEGåRDH). 


KARELIAN S Ee e, EE m Eus Pre-Cambrian 


The term Karelian was originally applied to the quartzite 
complex in South-Eastern Finland and Russian Karelia. This 
complex consists of quartzites accompanied by clay slates and 
schists, dolomite, and basie eruptive rocks (diorite and related 
rocks). [Compare Wr (F.J.) (1874, 1876) and SEDERHOLM (J.J.) 
(1893). SEDERHOLM (1893) pointed out that the Karelian quartzite 
complex is younger than the Archean schists and the granites 
penetrating these. He also stated that there is a great discordance 
between the Karelian complex and the rocks just mentioned. On 
the other hand, the folding of the Karelian rocks shows that these 
are pre-Cambrian, as was originally proposed by Wnuk. 

Wr paralleled the Karelian quartzite complex with the Ta- 
konian rocks of North America, whereas SEpERHOLM in 1897 clas- 
sed them as Jatulian. (Compare this term). 

By and by, the limits of the term Karelian widened so that 
it in 1932, in SEpERHoLM's final scheme of Fennoscandian pre- 
Cambrian, displayed a complete cycle known as the Karelidic 
cycle, the third one in the Fennoscandian rock evolution. SEDER- 
HOLM’s Karelidic cycle included some rocks which have later been 
classed as Gothian. 

In 1936 Want (W.) returned to the original term Karelian, 
which he defined as the final Archean orogenesis. According to 
Wan, it should, in Fennoscandia, be confined to Eastern Finland, 
Northern Finland, and Russian Karelia. Macnusson (N. H.) (1936) 
included the Dal, Noppi, Upper Loos, and Vakko series, as well 
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(Karelian, continued) 


as the Vargfors group and the Lina granite, in the Karelian cycle. 
In 1947, Larsson (W.) stated that the Bohus granite penetrates 
the Dal series, an event which was foreseen in SEDERHOLM’S 
scheme of 1932. (See Dalslandian). Nowadays, Karelian in Nor- 
thern Sweden might be specified thus : (MAGNUSSON 1949 and 
1957, Öpman (O. H.) 1953, and ERIKSSON (T.) 1954). 
Serorogenic, or palingenic granites and pegmatites (Lina 
5 granite group). 
'| Migmatitization and pegmatite intrusions. Mineralizations 
(sulphide ore). 
Bälinge group. (Compare this). 
Primorogenic granites. 
Gabbroic rocks, diorites. 
Svartlä, Kalix, Vakko, and Pajala series (Compare these). 


Age determinations on radioactive matter in pegmatite be- 
longing to the Bohus pegmatite, by PARwEL (A.) and WICKMAN 
(F. E.) (1954), have given about 900 millions of years. 

As regards the Karelian rocks of Central and Southern Swe- 
den, MAGNUSSON is inclined to refer these to Dalslandian, which 
will thus become much larger than in 1932, when it was introdu- 
ced by SEDERHOLM. A detailed scheme of Dalslandian in Dalsland 
and Bohuslàn, South-Western Sweden, will be found in the arti- 
cle Dal series. The Karlshamn granite of Blekinge, Southern 
Sweden, has to be paralleled with the Bohus granite in this 
scheme, the Upper Loos and Noppi series of Helsingland, Central 
Sweden, with the Kappebo and Dal series. 

Literature : Wux (F.J.) (1874); Wurk (F.J.) (1876); SEDERHOLM 
(J.J.) (1893); SEDERHOLM (J.J.) (1897); SEDERHOLM (J.J.) (1932); 
Want (W.) (1936); MAGNUSSON (N.H.) (1936); Larsson (W.) (1947); 
MAGNUSSON (N.H.) (1949); Öpman (O.H.) (1953); ERIKSSON (T.) 
(1954); PARwELL (A.), and WICKMANN (F.E.) (1954); MAGNUSSON 
(N.H.) (1957). 


BND ed es 


(P. H LuNDEGÀRDH). 


KARELIDES; 543: Rhe Ee eae Pre-Cambrian 
The areas occupied by Karelian rocks. Compare Karelian. 
(P. H LUNDEGÀRDE). 


KARELIDIC CYCLE 
See: KARELIAN. 


Bie oats eis ON CELO SITIO Pre-Cambrian 


KARLSHAMN GRANITE... 53504308 Gener Pre-Cambrian 
See: BOHUS-KARLSHAMN GRANITE GROUP. 


« KARLSO MARBLE » (« Karlsómarmor ») ......... Silurian 
MUNTHE (1915). 
Name applied to the reddish variety of the bedded limestone 
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forming the so-called Marmorberget on Stora Karlsö, Gotland. 
(In old times quarried for architectural purposes). — Belongs to 
Slite group of Deng (1921). 


Literature : MUNTHE (H.) (1915), Stora Karlsö topografiska 
och geologiska hufvuddrag. (In « Stora Karlsö », edited by Karlsö 
Jagt- och Djurskyddsforenings A.-B.) Göteborg; MunTHE (H.), 
Heng (J. E.) & von Post (L.) (1927). 

(J. E. HEDE). 


KARLSVAGEN-OSTERRANGE NAPPE ......... Caledonian 
See: SUNNE NAPPE. 


KARRSTORP SANDSTONES (Kärrstorp sandstone and shale) 
TULLBERG (1882). Silurian 


One of the divisions into which TULLBERG in 1882 divided the 
e Bjersjölagärd-Öved formation >. « Red, grey, and white sand- 
Stones interbedded with thin bands of shale and limestone; total 
thickness 260 m ». According to TULLBERG, underlain by Bjersjó- 
lagärd limestone and shale and overlain by Klinta shale and lime- 
stone. — The deposits included in Kärrstorp sandstones are by 
ErcHsTràpT (1888), and by GRONWALL (1897) regarded as represen- 
ting different stratigraphic horizons within the series of strata 
now called Öved-Ramsäsa group, and they are referred by the 
former to divisions 4, 5 and 6 (of Ercustapt) and by the latter to 
divisions 2, 3 and 4 (of GRÖNWALL). 


See: Öved-Ramsäsa group. 
(J. E. HEDE). 


IJGASEBEHGA.MARL-.. oet Rr eg Cretaceous 
Mosere (1882). 
See: SANTONIAN and CRETACEOUS : Bibliography. 


KASKAJAURE COMPLEX .................... Caledonian 


F. Kaurskv (1940) (G.F.F., Bd. 62, pp. 121-147) gave this 
name to the extention into the southern parts of the Norrbotten 
Mountains of the Stalon Nappe, distinguished by O. KULLING in 
1936 in the eastern part of the Caledonides of the Västerbotten 
Mountains. The principal rocks in the northern as well as in the 
southern part of the Nappe are sparagmites to quartzites, conglo- 
merates and mylonitic Archean igneous rocks. MARKLUND (N.) 
(1952) (Bull. Geol. Inst. Uppsala, vol. 34, pp. 205-221) and 1954 
(G.F.F., Bd. 76, pp. 122-125) reported, based on numerous core 
drillings, that the complex also contains metamorphic mudstones 
rich in rock-fragments; the rocks are of boulder-clay type. The 
complex shows imbricate structure. In a western, upper block the 
sequence is from below: Archean igneous rocks, boulder-clay 
rocks, alternating arkoses and banded pelitic rocks. In an eastern 
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(Kaskajaure Complex, continued) 


lower block the Archean is followed by a thick conglomerate and 
thin boulder-clay rocks. 
See: Stalon Nappe, Syenite Nappe, Mylonite Nappe. 


(O. Kurro). 


KATTSLOSA STAGE ..:.. 1 Jp ARS ees Liassic 
'TROEDSSON (1951). 
See : LIASSIC. 

KEDDAIVE DOLOMITE P SE ee ee Caledonian 


O. Kurna (1948) (G.F.F., Bd. 70, pp. 661-669) gave this 
name to a series of dark dolomite and dolomitic schists in the 
lower part of the western Cambro-Silurian in the middle portion 
of the Caledonides of the Norrbotten Country. The dolomite series 
rests upon quartzitic schists and is followed upwards by quartzitic 
schists and the Pieske limestone. The age of the dolomite series 
is probably Lower Ordovician or Cambrian. 

(O. KULLING). 


RETOPHY LLENMERGEL ose EE Silur 
WEDEKIND (1927). 


Bezeichnung für die zur Ketophyllumstufe gehörenden Mer- 
gel von Südgotland. Nach WEDEKIND (1927), den Kodonophyllen- 
schichten (Hepstréms Upper cliff-level) von Nordgotland entspre- 
chend. Siehe auch Mittelgotlandium von WEDEKIND. 


Literatur : WEDEKIND (R.) (1927), Sver. Geol. Unders., Ser. 
Ca, n? 19, Stockholm. 
(J. E. HEDE). 


KETOPHYLLUM ELONGATUM U. PSEUDOANNULATUM- 
ZONE al 090. RGA ATED RA Me TER Silur 


WEDEKIND (1927). 
Siehe: MITTELGOTLANDIUM. 


KETOPHYLLUM INCURVATUM U. CRASSISEPTATUM- 
ZONE: Curad teg a son. edle ST RE Silur 


WEDEKIND (1927). 
Siehe: MITTELGOTLANDIUM. 


EBIOPHYLLUMSTUFE. fors plass tb see cr ees ER Silur 


WEDEKIND (1927). 
Siehe : MITTELGOTLANDIUM. 


KEUPER Tre. EEN Triassic 
See: TRIASSIC, KEUPER. 
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RCE DE ee EE oe Triassic 


ANGELIN (1859). Before 1859 various sedimentary rocks were 
assumed to be of Keuper age, e.g. the uppermost Silurian Öved 
sandstone which 1828 by Hısınger were ranged with the Keuper. 
In 1859 ANGELIN on his geological map of Scania marked the 
« Kägeröd sandstone » as Keuper. The Kágeród sandstone is built 
up of reddish-brown, yellow-white and greenish clays and marls, 
occasionally with lenses of limestone, white, yellowish, reddish 
or greenish, usually loose, sometimes hard and calcareous sand- 
stones or arkoses, at places with conglomerate. The pebbles of 
the later are made up mainly of Archaean rocks, to a minor 
part of the post-Silurian Kongadiabase, Lower Cambrian shales 
and quartzite. The type locality is Kàgeród, south of Helsingborg. 
Outcrops of the Kägeröd formation are known from north- 
western, central and south-eastern Scania. It is superposed upon 
the Cambro-Silurian, and in almost all localities covered by the 
Rhaetic. Hitherto no fossils are known from this formation. In 
1931 and 1942 Trorpsson put forward evidences, which in his 
opinion indicated Permian age for parts of the formation. 

BnorzEN (1950) published a complete section of the Triassic, 
from the deep-boring of Höllviken II. There the Triassic sedi- 
ments are overlayered with the Rhaetic too. Below the Kägeröd 
formation there occur dolomitic breccias and sandstones different 
from those of the outcrops or drillholes in northern Scania. Be- 
low these rocks there occur fossil-bearing zones, which were 
correlated with the Middle Triassic of Germany, generally with 
the Muschelkalk or the Kohlenkeuper. Thus, stratigraphically, 
the Kägeröd formation has proved to be a part of the Keuper. 

At Hollviken the Keuper has a thickness of about 260 meters. 
BROTZEN (1950), tried to correlate the section in Sweden with the 
Keuper in Germany : 


Hollviken Germany 
Rhaetic 
Kägeröd clay 32 m 
Upper 
Sandstone and arkose beds 76 m Steinmergel 
Sandstones with calcareous impre- Part 


gnations 51 m 


Dolomitic breccias, conglomerates, 

dolomitic sandstones, possibly Lower 

former salt beds 36 m Gipskeuper 
Part 


Kàgeród formation 


Sandstones, partly calcareous 64 m 


The Kägeröd formation near Helsingborg is of approximately 
the same thickness as the Keuper at Höllviken. The thickness of 
the Keuper decreases rapidly from the West to the East. 

Bibliography, see Triassic. (F. BROTZEN). 
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KIHUNA'SEHIES 477 M ee Pre-Cambrian 


Complex of early Archean rocks, chiefly volcanics, part of 
which include iron ores. The Kiruna complex has its name from 
Mount Kiirunavaara at Kiruna, a town in Northern Sweden, 
between Narvik in Norway and Luleà at the Bothnian Gulf. 
Rocks belonging to the Kiruna series are very common in Nort- 
hern Sweden, chiefly Norrbotten. (Compare Arvidsjaur series). 


The Kiruna series was first studied by HERMELIN (S.G.) 
(1804), later by Gumazuivs (O.) and Hummer (D.) (1877). Detailed 
investigations have been made by GEIJER (P.) (1910, 1931, 1950), 
by ZENZÉN (N.) (not published), by Sunpıvus (N.) (1915), and by 
Opman (O. H.) (1953) in collaboration with, inter alia, ERIKSSON 
(T.) (1954). Most results of ÖDMAN'S investigations have not yet 
been published, however. 


The Kiruna series in the Kiruna region comprises (according 
to GEYER 1931) the following rocks: 


Vakko series. 


Great discordance ——— — 

7. Lower Hauki group (tuffs and thin flows of syenitic and 
quartz-bearing porphyries; large hydrotermal alterations 
including the formation of specular hematite ore). 

6. Small iron ore bodies. 

5. Quartz-bearing porphyry (probably several beds, locally 
agglomeratic). 

. Great iron ore bodies. 

. Syenite-porphyry (towards NE pronouncedly effusive cha- 
racters; towards SW less so, and transitions downwards 
into fine-grained syenite). 

2. Kurravaara conglomerate (clastic sedimentary deposit of 
volcanic materials, in the form of conglomerates and 
interstratified graywacke layers. Also intercalated tuff 
beds). 

1. Kiruna greenstones (flows of spilites and of diabases, both 
kinds frequently with pillow structure; associated tuffs; 
intrusions of related and in part more mafic greensto- 
nes). 


wor 


The general stratigraphic position of the Kiruna series has 
been discussed by, inter alia, GEIJER, who points out the peculiar 
petrology of the acid volcanics. He thus confines himself to a 
parallelization with the Arvidsjaur series. ÖDMAN constructs the 
Kiruna-Arvidsjaur series and places this immediately below the 
primorogenic Svecofennian granites and greenstones. He arrives 
at the following general stratigraphic scheme of Norrbotten, 
Northern Sweden : (Öpman, 1953). 


Primogenic granites (Arvidsjaur and Jérn granites), gabbro, 
Rastojaure granite. 
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Kiruna-Arvidsjaur series with intercalations of sedimentary 
rocks, such as the Sjöfall series. 


Skellefte schists and volcanics (Maurliden series; see Skel- 
lefte field). 


Literature : HERMELIN (S.G.) (1804); GumazLıus (O.), and 
Hummer (D.) (1877); GEISER (P.) (1910); Sunprus (N.) (1915); 
GEIJER (P.) (1931); GEIER (P.) (1931); GEIJER (P.) (1950); ÖDMAN 
(O.H.) (1935); ERIKSSON (T.) (1953). 


(P. H. LUNDEGÄRDH). 


KIRUNA-ARVIDSJAUR SERIES ............ Pre-Cambrian 


Term proposed in 1953, by Opman (O. H.), for the Kiruna and 
Arvidsjaur porphyry series (see these), both of which seem to 
belong to the same stage of the Svecofennian, or Svionian, evo- 
lution in Swedish Archean. 

Literature : Opman (O.H.) (1953). 


(E. ÅHMAN and P. H. LUNDEGÀRDH). 


« KLINGKALK » (Clink limestone) ............. Ordovician 
TORNQUIST (1883). 


A limestone formation in the Dalmanitina beds of the Siljan 
district, Dalarne. Type locality Skattungbyn. The limestone is 
bluish black, thinly bedded, tough and hard, and clinks when 
struck by the hammer; in most cases it is slightly arenaceous, 
and gray and granular on weathered surfaces. Greatest thickness, 
3 m, observed at Skattungbyn. This formation occurs locally in 
the basal part of the Dalmanitina beds, and was formerly regar- 
ded as representing the Brachiopod shale in Dalarne, and also 
correlated with the Leptaena limestone. 


Literature : TORNquIsT (S.L.) (1883); THORSLUND (P.) (1932); 
THORSLUND (P.) (1935). 


(P. THORSLUND). 


KLINTA FORMATION 


TULLBERG (1880). 
See: OVED-RAMSASA GROUP. 


wv T8005 N E Silurian 


EEINIA SANDSTONES.. Seen Eugen E enk sier al ess Silurian 


Happing (1929). 
See: ÖVED SANDSTONE. 


KLINTA SHALE AND LIMESTONE .............. Silurian 
TULLBERG (1882). 


The next youngest of the divisions into which TULLBERG, in 
1882, divided the e Bjersjölagärd-Öved formation ». « Dirty grey 
shales whith thin bands of limestone interbedded. » « Thickness 
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(Klinta Shale and Limestone, continued) 


at least 200 m. » According to TULLBERG, underlain by Kärrstorp 
sandstones and overlain by Öved sandstone. — The deposits in- 
cluded in Klinta shale and limestone are by EricHstäpt (1888), 
referred to divisions 1-3, and 5 (of ErcHusrápr) and by GRONWALL 
(1897), to divisions 1 and 3 (of GRÖNWALL). 


See: Öved-Ramsäsa group. 
(J. E. HEDE). 


SEELEN Silurian 


Hepe (1942). (Klinteberg limestone Hepe, 1921; Klinteberg 
stage Happing, 1941.) 


The Klinteberg group includes the sediments lying between 
the top of the Mulde marl, in the sense now in use (HEDE, 1925), 
or, where this formation is absent, the Halla limestone, and the 
bottom of the Hemse group. — The basal part is composed of a 
series of beds of varying character: thin-bedded to thick-bedded, 
light grey to brownish or yellowish-grey, sometimes bluish-grey, 
fine-grained to medium-grained limestone (in which the beds are 
generally separated from one another by thin layers of marl) 
containing stromatoporoids, corals, bryozoans, crinoids, and Con- 
chidium biloculare (Hisinger) in abundance, together with Doler- 
orthis cf. rustica (J. de C. Sowerby), Rhynchotreta cuneata 
(Dalman), Camarotoechia borealis (Buch), Plectatrypa [Nalivki- 
nia] marginalis (Dalman), Ptychopleurella bouchardi (Davidson), 
etc.; light grey to brownish-grey crinoidal limestone; thin beds 
of light grey to light brownish or yellowish-grey, fine-grained, 
more or less argillaceous limestone (often interbedded with thin 
layers of marl) with calcareous algae, Conchidium biloculare 
(Hisinger), Rhynchotreta cuneata (Dalman), Plectatrypa margi- 
nalis (Dalman), Cyrtia trapezoidalis (Hisinger), Leptostrophia 
filosa (J. de C. Sowerby), Warburgella stokesi (Murchison), etc. 
Maximum thickness approximately 15m. This series of beds is 
followed by generally thin-bedded, light grey to light greenish 
or brownish-grey, dense to fine-grained, hard limestone, rich 
in « Spongiostroma » holmi Rothpletz and stromatoporoids, and 
also containing Conchidium biloculare (Hisinger), etc. Thickness 
about 3m. This limestone is overlain by thin-bedded, light grey 
to light brownish or yellowish-grey, argillaceous limestone with 
« Spongiostroma » holmi Rothpletz, Sphaerocodium gotlandicum 
Rothpletz, Conchidium  biloculare (Hisinger), Camarotoechia 
lewisi (Davidson), Delthyris elevata (Dalman), « Orthis » tubulata 
Lindström, Murchisonia attenuata (Hisinger), M. cingulata (Hisin- 
ger), Leperditia cf. phaseolus (Hisinger), etc. In places, this mem- 
ber consists at the base of thin-bedded, bluish-grey marl and 
highly argillaceous limestone. Maximum thickness about 4 m. The 
preceding member is followed by thin-bedded to thick-bedded, 
grey or bluish-grey (light brownish or yellowish-grey when 
weathered), dense to fine-grained, argillaceous limestone, rich 
in stromatoporoids and crinoids, and also containing, along with 
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several forms occurring in the underlying member, Dolerorthis 
cf. rustica (J. de C. Sowerby) and Ilionia prisca (Hisinger). 
Thickness estimated at 10 m. This limestone grades upwards into 
thin-bedded, light brown, finely grained, less argillaceous lime- 
stone, rather rich in stromatoporoids, crinoids, and Gypidula 
galeata (Dalman), and also containing calcareous algae, etc. 
Replaced locally by crinoidal limestone. Thickness about 2m. 
The uppermost member consists of thin-bedded, sometimes 
thickly bedded, nearly white to light brownish or greenish-grey, 
usually almost dense limestone rich in stromatoporoids but, on 
the whole, poor in other fossils, among which Conchidium bilo- 
culare (Hisinger) should be mentioned. Maximum thickness 
estimated at 30 m. In the south-western parts of the area of the 
Klinteberg group, numerous bioherms are enclosed within the 
stratified limestones. The biohermal rock is light grey to greenish- 
grey, usually dense and more or less argillaceous. Rich in stro- 
matoporoids, corals, bryozoans, and crinoids, and also containing 
Dolerorthis cf. rustica (J. de C. Sowerby), Conchidium biloculare 
(Hisinger), Plectatrypa marginalis (Dalman), Ptychopleurella 
bouchardi (Davidson), etc. To the south-west, the limestone series 
now described is represented by alternating thin beds of grey 
or bluish-grey to brownish-grey argillaceous limestone and marl. 
Named for occurrence in Klinteberget hill in the parish of Klinte. 
— Central Gotland: a belt of varying breadth running about 
SW and NE from the district of Eksta - Stroge to Gothems- 
hammar (parish of Gothem) - Skarnviken (parish of Anga); 
Lilla Karlsö. — According to Hepe 1921, the Klinteberg limestone 
(group) has a time equivalence with the lower part of the Colo- 
nus shale in Scania, and is of Lower Ludlovian age. « Die Klint- 
bergkalke von Klintehamn » are by WEDEKIND, 1927, regarded as 
belonging to « Mittleres Mittelgotlandium » (see Mittelgotlandium 
of WEDEKING). 


Literature : HEDE (J.E.) (1921); Muntue (H.), Hene (J.E) & 
Lunpevist (G.) (1927); Muntue (H.), Hepe (J.E.) & von Post (L.) 
(1927); MuNTHE (H.), HEDE (J.E.) & LUNDQVIST (G.) (1928); (1929); 
Happine (A.) (1941); Hepe (J.E.) (1942). 

(J. E. HEDE). 


KLINTEBERG LIMESTONE (« Limestone of Klinteberg ») 
MURCHISON (1847). Silurian 


Name originally applied to the upper subdivision (h) of 
« Central Gothland > of MURCHISON 1847. — The overlying lime- 
stone (h) is at least sixty feet thick, and contains in its central 
and massive parts abundance of Pentameri (the Gypidia conchi- 
dium of HisINGER), associated with Terebratula wilsoni, Tere- 
bratula prisca or affinis, and numerous corals, including Cate- 
nipora escharoides and others, of which the Favosites Gothlan- 
dica and the Porites pyriformis constitute entire reefs. The 
uppermost stage of this limestone is a perfect congeries of 
Encrinites, the large stems of which are occasionally very 
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striking ». — The deposits included by MURCHISON in « Limestone 
of Klinteberg » are now referred to Klinteberg group (? and 
Hemse group). — For the name Klinteberg limestone, in the sense 
given it by Herpe 1921, see Klinteberg group. 


Literature: MURCHISON (R.L) (1847), Quart. Journ. Geol. 
Soc., Vol. 3, Part 1, pp. 1-48, London. 
(J. E. HEDE). 


KLIN TEX GROUP Ss LC. HX QN. Silurian 
Marr (1882). 


Probably a synonym for « Central Gothland >, q. v., of Mur- 
CHISON. Named for exposures in the parish of Klinte, Gotland. 


Literature : MARR (J. E. (1882), Quart. Journ. Geol. Soc., 
Vol. 38, pp. 313-327, London. 
(J. E. HEDE). 


ISEINTESBIMESTONE?(3) Terr" Silurian 
VAN HoEPEN (1910). 


One of the major divisions into which van Hoeren has divided 
the Silurian of Gotland. A complex of limestones of highly 
varying development. Thickness estimated at 54 m. By van 
Horren subdivided into the following «layers», in ascending 
order: Slite limestone; Färö limestone; Sjonhem limestone; Hejde 
limestone; Norrlanda limestone; Gurpe limestone; Buttle lime- 
stone; Sälle limestone. Underlain by Klinte marl (y) and overlain 
by Hemse marl (E). — Central and north-eastern Gotland. — 
According to VAN HOEPEN, strata correlative with the Klinte 
limestone are to be found within the Colonus shale of Scania. 


Literature : van Horren (E.C.N.) (1910). 
(J. E. HEDE). 


ELINTE- MARL (y) EEE TORRE A epe Silurian 
VAN HOEPEN (1910). 


One of the major divisions into which van Horren has 
divided the Silurian of Gotland. « A hard, bluish-grey, more or 
less calcareous marl, here and there with thin banks of lime- 
stone ». Thickness is estimated to be at least 30 m. By van HoEPEN 
subdivided into two «layers», viz, an older one, Baltica marl, 
and a younger one, Mulde marl. Underlain by Upper Visby 
group (6) and overlain by Klinte limestone (2). — Central 
Gotland and eastern part of northern Gotland. 


Literature : van Horren (E.C.N.) (1910). 
(J. E. HEDE). 


KLIPPOSEOBMATION. ————— 1-9 2X 95 7 RUE Caledonian 
N. MARKLUND, 1952 (G.F.F., Bd. 74, pp. 353-384). A thick 
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sequence of graywackes-sub-graywackes with underlying green- 
schists, limestones and garnet-mica-schists. The formation repre- 
sents the lowest part of the thrusted western Cambro-Silurian 
at the boundary between the Västerbotten and the Norrbotten 
Mountains. Below: the tectonic basal zone of the « Sarvas Thrust 
Mass » (q.v.); above: the « Tjäula Formation ». 

(O. KULLING). 


KLITTBERG CONGLOMERATE ............... Ordovician 
See: OBOLUS BEDS. 


KLUBBUDD(EN) SHALES (« Klubbuddsskiffrar ») .. Silurian 
LINNARSSON (1881). 
A synonym for Monograptus turriculatus zone (q.v.) LiN- 


NARSSON 1881, occurring at Klubbudden, WNW of Motala, Öster- 
götland. 


Literature : LINNARSSON (G.) (1881). 
(J.E. HEDE). 


KODONOPHWELENSCHICHTENF FE ja Aa e Silur 
WEDEKIND (1927). 


Bezeichnung für die zur Kodonophyllumstufe gehörenden 
Schichten von Nordgotland. Nach WEDEKIND, 1927, dem « Hori- 
zont » III (Upper cliff-level) Hepstroms entsprechend. Siehe auch 
Mittelgotlandium. 

Literatur : WEDEKING (R.) (1927). 

(J. E. HEDE). 


KODONOPHYLLUM RICHTERI-ZONE .............. Silur 


WEDEKIND (1927). 
Siehe : MITTELGOTLANDIUM. 


KODONOPHYLEUMSTUFE!. 2.7. sé rein Mn Silur 


WEDEKIND (1927). 
Siehe : MITTELGOTLANDIUM. 


KOLITGROUPI EF MURS UON Ue Aou PDA Caledonian 


TORNEBOHM, 1872 (S. G. U., Ser. C, N° 6); Western facies of 
the Cambro-Silurian Tórnebohm, 1894 (Grunddragen af Sveriges 
geologi, 2nd ed., Stockholm); Koli schists A G. Höcsom, 1894 
(S. G. U., Ser. C, n? 140); North-western facies of the Cambro- 
Silurian Törnebohm, 1896 (K. Sv. Vet.-Akad. Handl., Bd. 28, 
N° 5, Stockholm); Fjäll facies of the Cambro-Silurian TöRNE- 
BOHM, 1901 (S.G.U., Ser. Ba, n? 6, 1st ed.); Koli Formation 
QUENSEL, 1918 (G. F. F., Bd. 40 pp. 904). — A collective denomi- 
nation of the folded and more or less highly metamorphic rocks 
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[soft mica-schists, (often hornblende-bearing or garnetiferous), 
phyllites, chloritic schists, sandstones, quartzites, conglomerates 
and more subordinate limestone and dolomite and amphibolitic 
schists] which occur in the overthrusted areas of the Scandina- 
vian part of the Caledonian mountain range. The rocks of this 
complex are less siliceous than those of the underlying Seve 
group (q.v.) and therefore soft compared with the latter. In 
Norway and southern Lapland volcanic (Mesket) material plays 
an important role among the rocks of the Köli Group. The unit 
has its greatest development in the Trondheim and Röros 
districts of Norway; the southernmost area on the Swedish side 
of the frontier occurs in western Jämtland (the Tännfors area, 
see Tännfors schist). The name Köli Group derives from the old 
name « Köli », of the mountains separating Jämtland from 
« Trondheim Amt ». 


The Köli Group was first described by TöRNEBOHM from the 
above-mentioned western parts of Jámtland (1872) and was like 
the Seve Group, considered to be post-Silurian or at any rate 
younger than the « Middle Silurian ». A Cambro-Silurian age 
was, however, soon afterwards established by means of fossils. 
In 1885 TÖRNEBOHM (G. F. F., Bd. 7, pp. 501-510) divided the 
Köli Group of Jämtland into a Lower and an Upper division and 
later did the same for the entire unit as developed in Sweden. 
The Lower division, regarded by T. as equivalent to the Norwe- 
gian Róros schists (KJERULF, 1871) was said to be made up of 
coarse «clay slate» and « mudstone», garnet- and siderite- 
bearing mica-schist and coarse hornblende-mica-schist (Garben- 
schiefer). At the boundary between Jämtland and Norway this 
division was held to be overlain by the basal beds of the Upper 
division of the Köli Group, in this area consisting (according to 
the terminology used by TÖRNEBOHM) of green sandstones and 
mudstones. In 1896, they were (TÖRNEBOHM, K. Sv. Vet.-Akad. 
Handl., Bd. 28, n° 5) included in the Meraker Group, one 
of the members in which, 1892, he had divided the eastern part 
of the Trondheim area in Norway. The Swedish Róros schists 
were described by TORNEBOHM in 1901 and 1910 (S. G. U., Ser. Ba, 
n° 6, Ist and 2nd ed.) as «highly crystalline schists mostly 
mild mica-schists and hornblende-mica-schists at times some- 
what silky in appearance ». At Lake Broken in Southern Lapland 
graptolites (representing the Rastrites beds) and corals etc. (re- 
presenting Dalmanitina beds) have been found in beds belonging 
to the Köli Group (see Broken Series and Slätdal Series). Fossi- 
liferous beds of the same group at Sulitelma, Norway, indicate 
according to Th. Vogt, a Middle Ordovician age. The Röros schists 
were regarded by TÖRNEBOHM as Cambrian; in Norway they 
have later yielded graptolites which have established a Lower 
Ordovician age for the upper parts of the Röros schists, for which 
reason it may be probable that their lower parts are of Cambrian 
cH (Cf. also: A.G. Höcsom, 1920, S. G. U., Ser. C, n? 140, 2nd 
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In 1903 Horwquisr (G. F. F., Bd. 25, pp. 27-78) expressed the 
Opinion that e.g. the Röros schists might consist of rocks of 
different age which, owing to metamorphosis, have reached a 
uniform development A. G. Höcsom was (1920) apparently of the 
same opinion. 

Since the Köli Group of Jámtland was said to cover uncom- 
formably the Seve Group, and since the basal beds of the former 
are sometimes conglomeratic, the Köli Group was considered to 
represent a younger system, deposited upon the Seve Group. 
SVENONIUS, however, 1885 (G. F. F., Bd. 7, pp. 653-654) stated 
that even though the Köli Group was a well-defined geological 
type and, broadly speaking, younger than the Seve Group, he 
could find no reason for believing that they formed two strati- 
graphically distinct systems. In reality it has proved to be diffi- 
cult to establish the boundary between them at several places. 
A. G. Höcsom, 1920, stated that, though certain evidence indicates 
the existence of an original unconformity, the unconformity now 
visible seems sometimes to have been caused, or more strongly 
marked, by tectonic displacements. 

Since the term Köli Group gradually had become only a 
name for a special facies of the Cambro-Silurian, TóRNEBOHM 
seems to have been of the opinion that it should be dropped and 
he himself replaced it with the term « Western (or North- 
western) facies of the Cambro-Silurian » A. G. HöcBom, however, 
kept the term « Koli» but substituted «schists» for « group >. 
The term « Koli Formation», used on the map of the High 
mountains of Västerbotten (Southern Lapland) by BACKLUND and 
QUENSEL, 1929, has a more restricted sense since all volcanic 
rocks as well as mica-schists are excluded from it. 

Compare: Phyllite Group, Broken Series, Pieske Series, 
Reuri schists, Sätdal Series, Tännfors schists, Viris quarizite, 
Voitja conglomerate, all of which have been regarded as members 
of the Kóli Group or western facies of the Cambro-Silurian. 


(N. ZENZÉN). 


KOLINAPBRBE 0. Au e dirneuiechiubed 0 $t Caledonian 


B. ASKLUND, 1947 (G. F. F., Bd. 69, p. 486) supported the old 
conception of an independent Köli Nappe (cf. Kóli Group) in the 
north-western parts of Jämtland, where it was said to occur over- 
thrust on the Seve Nappe and with a further wide extension 
within the Caledonides in the same tectonically conditioned posi- 
tion. A., thus, do not accept a transitional zone between the lower 
metamorphic (Kóli) schists and the higher metamorphic (Seve) 
schists. — In 1954 (G. F. F., Bd. 76, pp. 128-144) the same author 
published a section through the middle part of Jámtland (Stor- 
lien-Äreskutan-Offerdal-Hammerdal); W. of Mt Åreskutan he 
distinguished a separate nappe of lower metamorphic schists the 
Köli Nappe, covering the crystalline schists of the Seve Nappe. 


(O. KULLING). 
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KOLM....-eN Tr biel EC ee Cambrian 


A variety of impure coal (percentage of ashes about 30) 
occurring locally in the Upper Cambrian alum shales in Väster- 
götland (Billingen-Falbygden), Östergötland and Närke. In the 
scientific literature first mentioned by CRONSTEDT 1758. It is 
restricted to the Peltura zone but appears at different levels in 
different localities, thus in Billingen-Falbygden in the subzone 
with Peltura acutidens and P. minor, but in Närke in the subzone 
with Peltura scarabaeoides. Occurs usually in the form of small 
lenticular bodies, seldom more than 10cm in thickness, or as 
very thin discontinuous seams. Kolm yields plenty of nitrogen 
and gas but is poor in oil. It is most remarkable for its content 
of uranium and radium, first proved by A.E. NORDENSKIÖLD, 
1901, and calculated to 1 to 3 per cent of the ashes but according 
to examinations carried out by MauzeLmvs in 1914 only 0,5 96 
in samples with a low content of ashes. Geological age, estimated 
on the radioactivity 442 million years (Wıckman, 1942). Kolm 
is extremely poor in determinable fossils; as to the mode of its 
origin, it has been supposed that it was formed as concretions 
of organic matters, accumulated during the diagenesis of the 
alum shale. 

The Peltura beds of Billingen-Falbygden in Västergötland 
contain also another more pure variety of coal (percentage of 
ashes varying between 1 and 10, coal 73 to 87). It is, however, 
not restricted to the Cambrian part of the alum shale but appears 
also in the overlying Ordovician Ceratopyge limestone and 
Phyllograptus shale. First reported by CnRoNqursT, 1882. Its mode 
of occurrence is to some extent like that of kolm in the form of 
thin discontinuous seams, at places swelling into lenticules, 10 cm 
thick but occasionally also as vertical crack-fillings. This coal 
contains no uranium but vanadinium, (first proved by HEDSTRöM 
in 1940). No remains of plant-structures have been observed. 


Literature : CRoNsTEDT (A.F.) (1758); Cronaquist (A.) (1882); 
NORDENSKIÖLD (A.E.) 1901); Mavuzetrus (R.) (1914); Larson (LA) 
(1919); WESTERGäRD (A.H.) (1922); Hepström (H.) (1922); HEDsTRöM 
(H.) (1922); HormBErG (B.) (1923); HormBErG (B.) (1924); LANE 
(1930); Wrrrs (R.C.) & SrEvENs (R.E.); Wickman (T.) (1942). 


(G. BEXELL). 


KOPINGE-SANDSTONE 
ANGELIN (1859). 


See: MAASTRICHTIAN, CAMPANIAN, SANTONIAN and CRETA- 
CEOUS : Bibliography. 


ERAN MEIN o Cretaceous 


KORPKLINT LIMESTONE 
VAN HoEPEN (1910). 


The next lowest subdivision of the Upper Visby group of 
VAN HOoEPEN. « For the greatest part of zodgenic origin. Stroma- 


TM MAR Silurian 
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toporoidea, Halysites, Favosites, and Heliolites form the bulk, 
other corals, crinoids, and brachiopods are also very abundant. 
Here and there reefs — principally built up of stromatoporoids 
— occur, in which sometimes large cavities are found, which no 
doubt are of primary origin, as a fine marl with well preserved 
fossils fills up these cavities. The rock between the reefs is more 
distinctly stratified.» Average thickness 10m. Underlain by 
Hogklint limestone (in the sense given it by van Horren) and 
overlain by Binger limestone. — Northern Gotland (along the 
north-western coast; type locality Korpklint, NE of Visby). — 
The deposits included in Korpklint limestone are by Heng, 1921, 
referred to Hogklint limestone (Högklint group, 1942). 


Literature : van Horren (E.C.N.) (1910). 
(J.E. HEDE). 


KRAKSTEN («Crow stone») ............. Lower Cambrian 
VAN HoEPEN (1910). 


The lower subdivision of the Hemse marl (« Eastern facies ») 
of van Hoeren, 1910. Consists of «a thin-bedded, hard, bluish- 
grey, dense argillaceous limestone [mergelkalk] rich in fossils, 
among which Beyrichia buchiana Jones, Rhymchomella nucula 
Sow. sp, and Rhynchonella wilsoni Sow. sp. play the most 
important rôle ». Beds of «coarse, crystalline, blue limestone » 
also occur in this formation. Named for exposures in the parish 
of Kräklingbo. Underlain by Sälle limestone and overlain by 
Ostergarn marl By van HOEPEN regarded as corresponding to 
Petesvik marl, Nisse limestone, and Lauensis marl of « Western 
facies » of Hemse marl. - Eastern part of central Gotland. — The 
sediments referred to Kraklingbo marl are by Hepe, 1921, inclu- 
ded in Hemse group. 


Literature : van HoEPEN (E.C.N.) (1910). 
(J. E. HEDE). 


KRÄKSTEN («Crow stone») ............. Lower Cambrian 
After a provincial name in the Karmarsund district). 


A spotted greenish gray impure and easily disintegrating 
sandstone, built up of rapidly alternating thin beds or lenses of 
argillaceous or pure sandstone and shale. The original strati- 
fication is always much disturbed by the action of burrowing 
animals and the whole rock is traversed by worm-built tubes 
and the winding trails, known as « Skolithos » errans. Occurs 
at several levels in the sandstone sequence at Kalmarsund (q. v.) 
and under Gothland alternating with beds of Diplocraterion- and 
Skolithos sandstone and is interstratified by sandstone with Disci- 
nella holsti Mbg. The same type of sandstone is known from deep- 
borings at Tornby in Östergötland and at Bredsäter in Narke. 
A typical kráksten is on the contrary not observed in Scania 
though a similar gray argillaceous sandstone rich in worm tracks 
was mentioned by WESTERGåRD from Baskemölla NE of Simri- 
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(Kräksten [« Crow stone »], continued) 


shamn, underlying light gray Diplocraterion sandstone. HADDING 
compares parts of the muddy sandstones above the lower Harde- 
berga sandstone with the kráksten at Kalmarsund. Kráksten is, 
however, neither met with in Bornholm, nor in the Eastern 
Baltic region. 


Literature : HADDING (A.) (1929); WESTERGärRD (A.H.) (1929); 
WESTERGåRD (A.H.) (1940). 


(G. BEXELL). 
« KROSSGRUS », « Kross-stensbäddar », « Kross-stenslera » 
Siehe : MORANE. Quartär 
KULLEMOLLA MARL (= Eriksdal Marl) ...... Cretaceous 


(= Eriksdal marl), E. ERDMANN (1887). 
See: SANTONIAN, EMSCHER. 


RURESBERGZEIMESTONE ernennen Ordovician 


TROEDSSON (1929). (Lower Leptaena limestone WARBURG, 1925; 
Older reef limestone THORSLUND, 1932). 


Middle Ordovician (possibly including also beds of earliest 
Late Ordovician age). Lenses of the Leptaena reef limestone 
which, for the greatest part at least, are contemporaneous with 
the Middle Ordovician Macrourus limestone. According to unpub- 
lished studies (Jaanusson) the formation of the Kullsberg 
limestone began soon after deposition of the bentonite beds 
occurring in the uppermost Ludibundus limestone, possibly at 
about the time marked by the boundary between the Ludibundus 
and Macrourus limestones. The position of the upper boundary 
is more unclear, and it is possible that, in some places at least, 
the Kullsberg limestone includes beds corresponding to the Upper 
Ordovician Slandrom limestone. The largest horizontal extension 
of the reef facies corresponds in all localities studied to the upper 
part of the Macrourus limestone (see also Actinomena cf. asmusi 
limestone). The maximal thickness observed amounts to about 
40 m. The Kullsberg limestone is known from the Siljan district 
and from some erratics derived from the submarine South 
Bothnian area. — As a separate stratigraphic division this lime- 
stone was first distinguished by WARBURG (1925) and called the 
Lower Leptaena limestone. Later it was renamed Kullsberg 
limestone by TROEDSSON (1929, p. 179). THORSLUND (1932, 1935) 
and IssEnc (1934) used the name « older reef limestone » for these 
beds. Of the fairly rich fauna only some groups (trilobites, lamel- 
libranchs, and pelmatozoans) have so far been described in any 
detail. The following fossils occur preponderately in the pure 
reef facies: Illaenus gigas Holm, I. wimani Warb., I. fallax Holm, 
Stenopareia ava (Holm), Pharostoma foveolata Tórnq., Platylichas 
lingua Warburg, P. wegelini Warburg, P. robustus Warb., P. war- 
burgae Thorsl, P. bottniensis (Wim.), P. latus (Tórnq.), Amphi- 
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lichas atavus Warb., Ceraurus latifrons Warb., Pseudosphaere- 
xochus granulatus (Ang.), Sphaerexochus hisingeri Warb., Hemis- 
phaerocoryphe granulata (Ang.), Ambonychinia primitiva Isb., 
A. cylindrica Isb., A. subrotunda Isb., Macrodesma striata Isb., 
Conradella gracillima Koken. Mainly in the surrounding facies 
occur: Sphaerexochus tuberculatus Warb., Platylichas nasutus 
(Wigand), Ptychoglyptus n. sp., Actinomena cf. asmusi (Vern.), 
A. n. sp, Oepikina n. sp., Nicolella n. sp., « Orthis » cf. lyckhol- 
miensis Wys., Dolerorthis n.sp., Hemicosmites extraneus Eichw., 
Caryocystites lagenalis Regnéll, Stichocystis geometrica (Ang.), 
Echinosphaerites aurantium (Gyll.), Haplosphaeronis oblonga 
Ang., Cornucrinus mirus Regnell. 

Literature : WARBURG (E.) (1925); TROEDSSON (G.T.) (1928); 
THORSLUND (P.) (1930); THORSLUND (P.) (1932); IsBERa (O.) (1934); 
THORSLUND (P.) (1935); THORSLUND (P.) (1936); REGNÉLL (G.) 
(1945); REGNELL (G.) (1948). 

(V. JAANUSSON). 

See also: LEPTAENA LIMESTONE. 


KURREMOLLA BEDS FLORA (— Liassic, Upper Jurassic, and 
Wealden at Kurremölla) ...................... Liassic 


MÖLLER and Hare (1913). 
See: WEALDEN, JURASSIC, LIASSIC. 


KEYXHRASCOUARTZITE |... E HE Ordovician 
WIMAN (1893). (= Kyrkäs group THORSLUND, 1940). 
See: DALMANITINA BEDS. 


LÄGBALTISK MORÄN = Ungbaltisk Morän (Jungbaltische 
ere EE E Quartär 
Siehe: BALTISCHE MORÄNE. 


« LÄGSTA MERGELSKIFFERN VID VISBY» .... Silurian 


LINDSTRÖM (1885). 
See: STRICKLANDINIA MARL. 


BAISSESEHIESTE TE. EE Ae Caledonian 


E. LJUNGNER (1943). 
See: LAISBERG SERIES. 


BKATSANINAPPE En. ee 8 43 res hen Deere Caledonian 
F. Kaurskv, 1940 (G. F. F., Bd. 62, pp. 121-147) regarded the 
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(Laisan Nappe, continued) 


upper two Complexes in the Laisan district of Southern Norr- 
botten, namely the Yraf Complex and the Kaskajaure Complex, 
as a great nappe, the Laisan Nappe. 

O. KULLINnG, 1940 (G. F. F., Bd. 62, pp. 199-204) called the 
southern extention of Kaurskv's L. Nappe the Great Seve Nappe. 


(O. KULLING). 


LAISBERG SANDSTONE SERIES ............. Caledonian 


O. KULLING, 1942 (S. G. U., Ser. C, N? 445) gave this name 
to the basal sandstone series of the eastern Cambro-Silurian of 
the Caledonides of northern Sweden. The sandstone is subjacent 
to the fossiliferous Lower Cambrian beds. Like the latter the 
basal sandstone runs from the Lake Vojmsjón district in the 
south along the border of the mountains towards the north in 
Lapland and crosses the Norwegian border. For that reason, and 
on account of its conformity with the overlying sequence, the 
series seems to be close by connected with the fossiliferous Lower 
Cambrian. The sandstone series is regarded as stratigraphically 
equivalent to the lowest division of the Hardeberga sandstone 
(q. v.) in Seania, the Ringsáker quartzite of southern Norway, 
and the Stróm quartzite Series of the Blaik Nappe of the eastern 
Caledonian border region. 

The age of the sandstone series is considered by some geolo- 
gists to be Lower Cambrian, by other to be Eocambrian. 

In some districts a tillite series is found between the Laisberg 
sandstone and the Archean basement. 

(O. KULLING). 


EANDVERKZNAPPE ra Won nf E Caledonian 


A. E. TORNEBOHM, 1896 (K. Vet.-Akad. Handl., Bd. 28, n° 5) 
gave this name to quartzitic schists over-thrust on Cambro- 
Silurian of eastern facies in Landverkshöjden N. of Lake Storsjón 
in the central part of Jámtland. T. regarded the Landverk Nappe 
as a southern outlier to the Ansätten Nappe. 

A.G. Höcsom, 1906 (Norrland) used the name Alsen Nappe 
for Tórnebohm's Landverk Nappe. 

B. ASKLUND, 1938 (S. G. U., Ser. C, N° 417) used Höcsom’s 
term « Alsen Nappe ». 

P. THORSLUND, 1948 (S. G. U., Ser. C, N? 494) designated the 
outlier in question « as the southern outlying part of the Offerdal 
Nappe ». 

O. KurriNc, 1951 (G. F. F., Bd. 73, pp. 492-504) stressed the 
priority of TORNEBoHM’s term Landverk Nappe. 

(O. KurrING). 


LÄNGMARKBERG TILLITE SERIES .......... Caledonian 


O. KULLING, 1938 (G. F. F., Bd 60, pp. 392-396). A formation 
of tillites and varved shales bounded above by the Ström quartzite 
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Series and below by the Eocambrian sparagmite Series. The tillite 
series is distributed along the eastern marginal zone of the Cale- 
donides of northern Sweden. 

The tillite at the River Sjougdälven in the Västernorrland 
County, (cf. B. ASKLUND and P. THORSLUND, 1934, S.G.U., Ser. 
C, n9 382 and B. ASKLUND, 1938, S. G. U., Ser. C, n? 417) is also 
referred to the Làngmarkberg Series. 

O. KULLING, 1942 (S. G. U., Ser. C, n? 445) and KULLING a.o. 
1955 (S. G. U., Ser. Ca, n? 37) gave further information on 
the composition and distribution of the series in the Västerbotten 
County. See: Varanger Ice Age. 

(O. KULLING). 


PANGSELEGYTTJA || E Quartàr 


Im Tal des Faxälven bei Làngsele, Ängermanland, ist eine 
1,8 m mächtige Schicht von dunkelbraunem Gyttja gefunden. Sie 
liegt unter 22,5 m Moräne und darauf liegendem varvigem Ton, 
und wird durch 5,4 m Moráne und Sand unterlagert. Ihr Niveau 
ist 76,3 - 24,5 m ü. d. M. und sie ist in einer Vertiefung der 
Felsoberfläche bewahrt. Der Gyttja enthält sowohl Pflanzen- als 
auch Insektenreste. Weil die Flora grosse Gleichheit mit der 
heutigen Flora zeigt und eine allmähliche. Verbresserung des 
Klimas während der Ablagerung des bewahrten Teils der Schi- 
chtfolge angedeutet ist, zeigt die Fauna gewisse Verschieden- 
heiten. Die Ahnlichkeiten mit der heutigen Insektfauna Skandi- 
naviens ist zwar überraschend gross, aber das Vorkommen 
. gewisser Arten (Simplocaria metallica, Elaphrus lapponicus, 

Hydrobius arcticus u. Diachila polita) zeigt, dass der Fund von 
intergezialem Alter ist. Diese Arten fehlen nämlich heute voll- 
ständig in diesen Gegenden. Man kennt sie nur aus den nórdlich- 
sten und westlichsten Teilen Skandinaviens. Der náchste Fund- 
punkt von Diachila polita ist die Ostküste der Kolahalbinsel. 


Literatur : LINDROTH (C.H.) (1948); SuNprus (N.) u. SANDEGREN 
(R.) (1948). 
(J. LUNDQVIST). 


VAOTARK SERIES £o dee Dom REM OBERE eH Caledonian 


G. Kaurskv, 1953 (S. G. U., Ser. C, N° 528). A sequence of 
metamorphic sediments and volcanic rocks forming the uppermost 
part of the Conglomerate-sandstone Series in the upper portion 
of K's Pieske Nappe in the Sulitelma-Salojaure district of the 
Norrbotten Mountains. 

See: Pieske Nappe. 

(O. KULLING). 


TRAP PON TAIN TUR RN nee reo sia ee Pre-Cambrian 


Term introduced by J.J. SEDERHOLM in 1932 for the pre- 
Jatulian schists of Finnish Lappland. SEDERHOLM referred Lappo- 
nian to the same stage of Archean evolution in Fennoscandia as 
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Bothnian and included in Lapponian the iron-ore-bearing complex 
of Kiruna-Gellivare. In 1941, E. Mrkkora placed Lapponian in 
Karelian. In agreement with MIKKOLA, T. ERIKSSON (1954) classes 
the Pajala series as Lapponian. O.H. ÖDMAN (1957) has recently 
referred the Kalix series, too, to the Lapponian. In the general 
stratigraphic scheme of Karelian, Lapponian enters immediately 
below the primorogenic greenstones and granites. (See Karelian). 


Literature: SEDERHOLM (J.J.) (1932); MrikkoraA (E.) (1941); 
ERIKSSON (T.) (1954); ÖDMAN (O.H.) (1957). 


(P.H. LUNDEGåRDH). 


IABHSBO-SEHIESS To TCI. Pre-Cambrian 


Term originally proposed by N. H. MAGNUSSON (see 1936) for 
the old Archean sedimentary rocks in Southernmost Dalecarlia 
and the adjacent part of Vestmanland. These rocks belong to the 
Leptite system. According to S. Hsermaviıst (1938), the Larsbo 
series consists of conglomerates, quartzites (most frequently mica- 
bearing), graywackes, mica schists and schist gneisses, inter- 
mediate and basic volcanics. (Compare also A. HöcBom, 1930.) 

In Macnusson’s stratigraphic scheme of 1949, the Larsbo 
series has been paralleled with the Mälar series and even includ- 
ed in this. (See Mälar series). It has been placed immediately 
above the Grythytte series and below the urgranit series (primo- 
rogenic Svionian or Svecofenmian greenstones and granites). 
According to modern Finnish nomenclature, the Larsbo series 
belongs to Bothnian. (See this word). 


Literature : HócBoM (A.) (1930); MAGNUSSON (N.H.) (1936); 
HJELMQVIST (S.) (1938); MAGNUSSON (N.H.) 1949). 


(P.H. LuNDEGaRDH). 


LATATS-LAVA'BEDS/ T MT UP BEER, Caledonian 
(Swedish Caledonides). 


O. KULLING, 1947 (G.F.F., Bd. 69, pp. 127-135) gave this name 
to a formation of basic lava with well preserved pillow structure 
and agglomerate-conglomerate beds of supposed Ordovician age 
in the district to the east of Lake Vastenjaure of the western 
Cambro-Silurian in the Norrbotten Mountains. 

G. Kaurskv (1953) (S.G.U., Ser. C, n° 528) surveyed the 
district east of Lake Vastenjaure and included the Lätats lava 
beds in his Laotak series, for which he proposed an Upper Ordo- 
vician age. 

(O. KULLING). 


LATUS ZONES uu IE Ne. c0 RAM Ordovician 


JAANUSSON & Murtveı (1953). 
See: PLATYURUS LIMESTONE. 
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TAVENSISSMA DI TE in Silurian 
VAN HOEPEN (1910). 


The middle subdivision of the Hemse marl (e) (« Western 
facies ») of van Hoeren, 1910. Consists mainly of « a thin-bedded, 
more or less calcareous marl in which sometimes harder beds 
occur of argillaceous, dense, grey limestone or of greenish-grey, 
calcareous sandstone ». According to van Horren, a decided 
increase of the calcareous matter towards the E takes place within 
this formation. Thickness estimated at 12 m. Named after Beyri- 
chia (Neobeyrichia) lawensis (Kiesow) which, in van HOEPEN's 
opinion, is the index fossil of this formation. Underlain by Nisse 
limestone and overlain by Burgsvik sandstone. — Southern 
Goltand. — The deposits referred to Lauensis marl are by HEDE, 
1921, included in Eke marl (Eke group, 1925). — According to 
VAN HoEPEN, the Lauensis marl should be correlated with the 
lowermost part (division 1 of GRÖNWALL, 1897) of the Öved- 
Ramsása group in Scania. 


Literature : van HoEPEN (E.C.N.) (1910). 


(J. E. HEDE). 
<LAU-HOBURG LAYERS» ........--- E Silurian 
LINDSTRÖM (1861). 
LEJOPYGE LAEVIGATA ZONE ...... „ee, Cambrian 


See under: «SOUTH GOTHLAND ». 


LEJOPYGE LAEVIGATA ZONE (Agnostus laevigatus Zone) 
(Agnostus laevigatus Zone) (LINNARSSON (1868). Cambrian 


For Västergötland, where this zone is especially well deve- 
loped, interstratified between the Exporrecta conglomerate and 
the Olenid shale, WALLERIUS, 1895 and 1930, proposed a subdivi- 
sion into two subzones, the upper, the Exsculptus bed, characte- 
rized by Agnostus [Hypagnostus] exsculptus (Ang.), the lower, 
first called Primordialis bed after Leperditia » [Aluta] primor- 
dialis, but later changed into Loganellus bed after Loganellus 
(« Liostracus ») costatus, (Later its generic name was changed 
to Andrarina Raymond, cf. WESTERGäRD, 1948). 


Literature : WALLERIUS (I.D.) (1895); Warrerrus (I.D.) (1930); 
Moßerg (J.C.) (1911); WESTERGäRD (A.H.) (1948). 


(G. BEXELL). 
LEKSAND- OUARTZITE EE URS Pre-Cambrian 
See: RÄMSBERG GROUP. 
LEONASPIS (= « ACIDASPIS ») SHALE .......... Silurian 


WAERN (1948) (Acidaspis centrina and Climacograptus scalaris 
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var. normalis Zone TROEDSSON, 1921; Acidaspis centrina and Cli- 
macograptus scalaris Zone TROEDSSON, 1926). 

Beds (at Kinnekulle in Västergötland) containing Leonaspis 
centrina (Dalman) [and, i.a., forms of Climacograptus scalaris 
normalis Lapworth] « occurring in other places (Billingen, Norra 
Falbygden, Scania) have been designated as « Acidaspis » Shale 
and have been considered a topmost zone of the Dalmanitina 
beds». « Since the graptolite fauna, however, shows affinities 
with several zones in the Rastrites beds, I shall separate the 
Leonaspis (= « Acidaspis ») Shale from the Dalmanitina Series 
and use the term Leonaspis Shale as a designation of facies only 
and not as a stratigraphical unit.» « A future investigation of 
my graptolite material from the « Acidaspis »-zone of the other 
mountains of Vestergötland will probably yield a similar result, 
i.e. that this zone may be incorporated into the Rastrites beds 
and subdivided into several graptolite zones. » (WAERN, 1948.) 

See: Acidaspis Shale. 


Literature : WAERN (B.), THORSLUND (P.) & HENNINGSMOEN 
(G.) (1948). 
(J.E. HEDE). 


LEPERDITIA SHALES (VI) (« Western facies») .... Silurian 
Hepstrom (1910). 


« Marly limestone in the lower part and shales in the upper 
part.» «...generally containing a lot of small Leperditiae ». 
Thickness at « Hallbro slott» (« Hallbro Castle Hill»), in the 
parish of Västerhejde, about 1.8 m, and at the coast of Vialms, 
in the parish of Fleringe, 1 m. Underlain by « Brownish-yellow 
layers» (V) and overlain by Megalomus horizon (VII) of Hep- 
STRÖM. See also: « Middle Gothlandian » of Hepstrom. — Nor- 
thern Gotland. 


Literature : Hepström (H.) (1910). 


(J. E. HEDE). 
LEPERHBDITIASZONE- u. rue c G4 EE EIE Cambrian 
TULLBERG (1882). 
See: BEYRICHIA ANGELINI BED. 
LEPIDOPTERIS FLORA. LIL &. EE Triassic 
TROEDSSON (1951). 
See: RHAETIC. 
LEPIDOPTERIS-OTTONIS- ZONE OT TTA Triassic 


NATHORST (1880). 
See: RHAETIC. 
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LEPIDURUS-LIMESTONE: ..........- eee es Ordovician 
LAMANSKY (1905). BoHLIN (1949). 


A division of the Lower Ordovician Orthoceratite limestone. 
Developed in northern Öland as rather thick-bedded glauconi- 
tiferous, gray limestone, in other areas as gray, dark-gray or 
lightly brownish-red limestone, occasionally with intercalations 
of calcareous mudstone. It is apparently missing in the Siljan 
district (Jaanusson and Murtvet, 1951), where the Expansus and 
Limbata limestones seem to be in contact with each other, the 
Lepidurus limestone being intercalated between those divisions 
elsewhere. Thickness in northern Öland ca. 3 m. — It is difficult 
to ascertain whether Mosere (1890) included these beds in his 
Lower Asaphus limestone or in the Limbata limestone. The 
Lepidurus limestone as defined in Sweden corresponds on the 
whole to the beds bearing the same name (By;y) in Ingermanland 
and Estonia. The fossils are as yet unsufficiently described. The 
following species occur: Asaphus (Asaphus) lepidurus Nieszk., 
Megistaspis (Megistaspis) hyorrhina (Leucht.), M. (Megistaspis) 
cf. limbata (Boeck), Ptychopyge excavato-zonata Ang., Ampyz cf. 
ansutus (Dalm.), Dysplanus acutigenia Jaan. 


See also: Orthoceratite limestone. 


Literature : MoBERG (J.C.) (1890); LawaNskv (W.) (1905); 
Boutin (B.) (1949); Jaanusson (V.) & Murvzr (H.) (1951); BOHLIN 
(B.) (1955). 

(V. JAANUSSON). 


LEPTAENA LIMESTONE ..................... Ordovician 


ToRNQUIST (1871). (Upper limestone of Dalarna TöÖRNQUIST, 
1867). 


Huge lenses of reef limestone intercalated into beds of normal 
development. The central portions of the lenses consist of massive, 
unstratified, white or buff-coloured, mainly fine-grained, fairly 
pure limestone which in the Siljan district is extensively quarried 
for industrial purposes. In the peripheral portions of the lenses 
thin argillaceous films or laminae covering the bedding planes 
produce a faint stratification. A characteristic feature for the 
Leptaena limestone is the occasionally abundant occurrence of 
sheets of finely lamellar calcite (recrystallized calcareous algae 
according to Happınc, 1941). Locally these give rise to twisted 
and often branched lamellar structures. The fauna of the reef 
limestone consists preponderantly of vagile forms, trilobites, 
cephalopods, lamellibranchs, gastropods, ostracodes; of sessile 
fossils brachiopods, calcareous algae and, in the Upper Ordovician 
reefs, also corals occur occasionally rather abundantly. The reef 
occasionally contains large lenses of coquina limestone formed by 
accumulation of hundreds or thousands of specimens of some few 
species, mostly trilobites or brachiopods. In peripheral direction 
the thinning of the inividual layers and the increase of the argil- 
laceous intercalations successively changes the reef limestone 


190 
(Leptaena Limestone, continued) 


into the surrounding facies (= sedimentary equivalents of the reef 
limestone, THORSLUND, 1935). The latter consists of gray, varie- 
gated, green or reddish-brown, often coarse-grained and recrys- 
tallized limestones with many intercalated argillaceous layers. 
The surrounding facies abounds in sessile forms, cystoids, bryo- 
zoans, brachiopods, and corals; of vagile fossils only trilobites 
occur in greater number. The species often also differ from those 
in the pure reef facies. The surrounding facies merges into the 
type of rock prevailing in the area; in the Siljan district the latter 
is called the normal facies. The change from the pure reef facies 
into surrounding and normal facies is accompanied by a consi- 
derable decrease in thickness. 


A comprehensive historical review of the Leptaena limestone 
up to 1910 is given by MoBERG (1911) and a general summary up 
to 1925 by WARBURG (1925, pp. 411-425). The Leptaena limestone 
occurs as isolated masses, usually appearing as small elongated 
hills in the landscape. As a result of this mode of occurrence, 
and of the considerable tectonic disturbances in the Siljan district, 
and due to the peculiar fauna, different from that in any other 
Swedish sediments, the correlation of this limestone to other 
strata has been a matter of much dispute. ANcELIN in 1854 inclu- 
ded the Leptaena limestone in his «regio Harparum » (DE). 
TORNQUIST in several papers regarded it as the topmost Silurian 
in the Siljan district, and TULLBERG (1882) as contemporaneous 
with the lower zones of the Rastrites shale. Great resemblance 
was, however, pointed out by Fr. Schmior (1859, 1881) and 
BRÖGGER (1884) between the fauna of the Leptaena limestone and 
that of the Upper Ordovician divisions Lyckholm and Borkholm 
(= Porkuni) in Estonia and 5a in Norway. In 1884 (p. 121) STOLPE 
suggested that the masses of the Leptaena limestone might be 
compared to some kind of coral islands, and ScHMALENSEE (1884) 
tried to show that stratigraphical data actually spoke in favour 
of placing the Leptaena limestone below the Rastrites shales. 
NarHonsT (1885, p. 558) further expounded the facts in favour of 
the Leptaena limestone representing old coral reefs, and sugges- 
ted it to be contemporaneous with the Klingkalk (= Dalmanitina 
beds). RAYMOND (1916, Pl. 8) obviously regarded the Leptaena 
limestone as being formed contemporaneously with the Brachio- 
pod shale (— Dalmanitina beds) and the upper part of the 
Trinucleus (= Tretaspis) shale. IsBERG (1917) expressed the opi- 
nion that different lenses of the Leptaena reefs are not strictly 
contemporaneous; on the whole they have been formed during 
the Trinucleus (— Tretaspis) and Harpes (— Dalmanitina) epochs, 
but certain reefs have ceased to grow rather soon, while others 
have continued to grow during a long period. After a detailed 
study of the trilobite faunas WARBURG (1925) concluded that the 
Leptaena limestone «reefs» were formed during two different 
periods separated by a time without reef formation. According 
to her the earlier reefs (the Lower Leptaena limestone — Kulls- 
berg limestone TROEDSSON, 1928) are to be correlated with the 


191 


upper part of the Chasmops beds and, perhaps, also with the 
lowest part of the Trinucleus (= Tretaspis) beds, the reef-building 
having ceased before the begin of the deposition of the Black 
Tretaspis shale. The later reefs (the Upper Leptaena limestone 
= Boda limestone THORSLUND, 1935) she considers as of appro- 
ximately the same geological age as the Brachiopod shales 
(= Dalmanitina beds). This stratigraphic subdivision of the 
Leptaena limestone was subsequently corroborated by THORSLUND 
(1935, 1936) who also pointed out that the Boda limestone evi- 
dently includes beds corresponding to the upper part of the 
Tretaspis series. Outside the Siljan district erratics of Leptaena 
limestone derived from the South Bothnian area were recorded 
by Wman (1907a); according to WARBURG (1925) these boulders 
belong to the Kullsberg limestone. Wıman (1907b) also considered 
the youngest Ordovician beds represented by erratics in eastern 
Öland (see: Leptaena schmidti limesione) as belonging to the 
Leptaena limestone; the lithology of this limestone is, however, 
according to unpublished studies (JaANUSSON) not quite in accor- 
dance with the typical Leptaena limestone. From the autoch- 
thonous Lockne area in Jämtland THORSLUND (1940) described 
reef limestones similar to Leptaena limestone belonging to the 
Lower Chasmops (= Ludibundus) beds. Outside Sweden the 
Keisley limestone in England, Chair-of-Kildare limestone in 
Ireland, and two small occurrences of reef limestone (Huitberg, 
Nyby) in western Estonia exhibit a certain similarity to the 
Leptaena limestone, both in general lithological development 
and fauna. 

The Leptaena limestone has been named after the occasio- 
nally common occurrence of large Sowerbyella species [S. schmi- 
dti (Lindstr. and a new species]. As these species are now 
iransferred into another genus, and as the real Leptaena is rare 
and by no means characteristic for these reef limestones the 
present general name for this type of reefs is somewhat inade- 
quate (cf. also THORSLUND, 1932). For this reason the new name 
Siljan reef limestone was proposed by Jaanusson (1956) for the 
type of reef limestone with the above characteristics. 


See also: Kullsberg limestone and Boda limestone. 


Literature: ANGELIN (N.P.) (1854); Scuwmpr (Fr.) (1859); 
'ToónNquisT (S.L.) (1867); Törnguıst (S.L.) (1871); ScHmipr (Fr.) 
(1881); TULLBERG (GA) (1882); TónNquisT (S.L.) (1883); BRÖGGER 
(W.C.) (1884); Storte (M.) (1884); SCHMALENSEE (G.C. von) (1884); 
NarHonsT (A.G.) (1885); Törnguıst (S.L.) (1886); Wiman (C.) 
(19072); WIMAN (C.) (19075); WansBunc (E.) (1910); Mosere (J.C.) 
(1911); Raymon (P.E.) (1916) ; IsBErG (O.) (1917); Törnauist (S.L.) 
(1919); Warsure (E.) (1925); TROEDSSON (G.T. & Roswarr (G.) 
(1926); TROEDSSON (G.T.) (1929); THORSLUND (P.) (1932); ISBERG 
(O.) (1934); THORSLUND (P.) (1935); THORSLUND (P.) (1936); 
THORSLUND (P.) (1940); Happing (A.) (1941); REGNELL (G.) (1945); 
REGNELL (G.) (1948); JaANUSSON (V.) (1956). 

(V. JAANUSSON). 
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LEPTAENA SCHMIDTI LIMESTONE .......... Ordovician 


ANDERSSON (1893). (West-Baltic Leptaena limestone Wiman, 
1907). 


Limestone and chert found in Öland as erratics derived from 
submarine exposures in the Baltic, and belonging to the youngest 
Ordovician beds recognized in Öland. The stratigraphic position 
of these beds is not quite clear, but they are evidently younger 
than the beds with Tretaspis seticornis of the Upper Ordovician, 
and do not reach as high up as to the Dalmanitina beds. Litholo- 
gically the rock varies from a dense, gray, siliceous limestone to 
a variegated, red, gray or white chert. Some limestone boulders 
abound with pelmatozoan fragments. — These beds were called 
by Wman (1907) the West-Baltic Laptaema limestone, but the 
lithological character of the rock is not quite in agreement with 
the type of limestone usually named Leptaena reef limestone. The 
fossils are to a large extent silicified. Fossils : Pharostoma obtusa 
Mc Coy, « Proetus > modestus Törng., « Acidaspis » laticapitata 
Warb., Platylichas cicatricosus (Lovén), Pseudosphaerexochus 
conformis (Ang.), Deiphon angelini Warb., « Orthis » lyckhol- 
miensis Wys., Nicolella n. sp., « Orthis » cor Wim., Scenidioides 
oelandicus (Wim.), Cliftonia (Oxoplesia) plicata (Wim.), Kullervo 
complectens (Wim.), Proheliolites dubius (Fr. Schm.), Propora 
hirsuta Lindstr., P. comferta (Edwards & Haime), P. bacillifera 
Lindstr. (According to unpublished studies (Jaanusson) Leptaena 
(= Sowerbyella) schmidti Torng. does not occur in this limestone, 
the species hitherto determined as such belonging to the genus 
Sampo. The present name for these beds is, therefore, inadequate.) 


Literature : ANDERSSON (J.G.) (1893); Wıman (C.) (1907); 
WARBURG (E.) (1925). 
(V. JAANUSSON). 


EEE TLE SERIES E Pre-Cambrian 
See: LEPTITE SYSTEM. 


LEPTITESSYSTEM^SC TIS qu T Pre-Cambrian 


The term leptite was introduced in 1875 by D. HUMMEL for 
some dense or very fine-grained gneissic rocks in the Archean 
of Central Sweden. The term was not accepted until 1908, howe- 
ver. In this year, A. G. Höcsom drew attention to its existence. 
Between 1875 and 1908, three synonyms were used, at first eurite, 
later hälleflint-gneiss and granulite. 

Nowadays, the term leptite is applied to all fine-grained old 
Archean (Svionian, or Svecofennian) volcanic rocks exclusive of 
dense, flint-like varieties with average grain size = 0.05 mm. 
These have been called hälleflintas. The leptitic rocks are fre- 
quently porphyritic. (Compare the stratigraphic term porphyry- 
leptite complex mentioned below.) Among porphyritic varieties, 
quartz-porphyries dominate. 


193 


The reappearance of leptite in 1908 soon lead to the accepta- 
tion of a number of stratigraphic terms including this word and 
applied to the whole period of supracrustal evolution in the Oldest 
Archean of Central Sweden, viz. porphyry-leptite complex, leptite 
series, and leptite system. All three terms are still used in petro- 
logical literature. They comprise the following rocks which are 
all older than the oldest Archean granites. (Compare Svionian.) 

4. Larsbo and Mälar series (conglomerates, arkoses, quartz- 
ites, graywackes, mica schists and schists gneisses, inter- 
mediate and basic volcanics). 

3. Grythytte series (graywacke, spilite, clay slates). 

2. Upper leptite-hälleflint series including basic volcanics, 
limestone, and iron ores rich in manganese. Frequently 
extremely potassic. 

1. Lower leptite-hälleflint series including basic volcanics, 
limestone, and iron ores poor in manganese. Frequently 
extremely sodic. 

We do not really know if 3 is older than 4. These series may 

be different facies of the same supracrustal evolution. 


Literature : HUMMEL (D.) (1875); HöcBom (A.G.) (1908); Hoc- 
BOM (A.G.) (1910); MAGNUSSON (N.H.) (1949). 


(P.H. LuNDEGÀRDH). 


LEPTITE-HALLEFLINT SERIES ............ Pre-Cambrian 


Term introduced by N.H. MAGNUSSON (1949). It comprises 
the oldest Archean volcanic complex with its limestones, iron 
ores, and, sometimes, quartzites, too, viz. all Central Swedish 
supra-crustal rocks below the Grythytte series. (Compare Leptite 
system.) 


Literature : MAGNUSSON (N.H.) (1949). 
(P.H. LuNDEGÓRDH). 


LEPIOPLASLTUSSZONESU OCCUR ner een Cambrian 
See: OLENID SHALE. 


LERBERGET MARL-SHALE (Carlsó marl) ........ Silurian 


LINDSTRÖM (1882). [Lerberget marl (Lerbergsmärgelsten) 
Hepe, 1927.] 


Consists of thin beds of bluish-grey, soft marl, alternating 
with thin bands, nodules, and small lenses of light grey, fine- 
grained, argillaceous limestone. Highly fossiliferous: Clathrodic- 
tyon striatellum (Orbigny), Ketophyllum turbinatum (Linnaeus), 
Cystiphyllum cylindricum Lonsdale, Plasmopora scita Edwards & 
Haime, Favosites gothlandicus forbesi Edwards & Haime, Thecia 
swinderniana (Goldfuss), Anastrophia deflexa (J. de C. Sowerby), 
Barrandella linguifera (J. de C. Sowerby), Plectatrypa imbricata 
(J. de C. Sowerby), Atrypa reticularis (Linnaeus), Cyrtia expor- 


TES 


194 
(Lerberget Marl-Shale [Carlsö marl], continued) 


recta (Wahlenberg), Howellella elegans (Muir-Wood), Ptycho- 
pleurella bouchardi (Davidson), Nucleospira pisum (J. de C. 
Sowerby), Meristina obtusa (J. Sowerby), Plectodonta transver- 
salis lata (Jones), Leangella segmentum (Angelin MS., Lindström), 
Amphistrophia funiculata (McCoy), Fardenia pecten (Linnaeus), 
Resserella elegantula (Dalman), Dicaelosia biloba (Linnaeus), 
Euomphalopterus alatus (Wahlenberg), Sphaerexochus scabridus 
Angelin, etc. Thickness at least 15m. — Gotland : Stora Karlsö 
(type locality Lerberget). — By LINDSTRÖM, 1888, included in his 
division c (« Younger marl-shale and sandstone »), and by HEDE, 
1921, assigned to Slite group. 

Literature : LINDSTRÖM (G.) (1882); MuNTHE (H.), HEDE (J.E.) 
& Post (L. v.) (1927). 


(J.E. HEDE). 
EE tel ENIX OPIGE TE NS. ee ee X ERI Triassic 
See: MUSCHELKALK. 
e Eh Een uen M ED EE Liassic 
NILSSON (1832). 
See: LIASSIC. 
TTA SSI CES NEN. cic Ee ee, EE Liassic 


Coal has been mined in Scania in southern Sweden since the 
18th century. The « coal bearing formation » was first described by 
SVEN NILSSON, 1819, who classed it as Liassic. ANGELIN, 1859 and 
1877, introduced the name Höganäs-formation (= Höganäs series 
TROEDSSON, 1951) it as a whole for the Liassic as well as for the 
Rhaetic (= Infra-Lias) part of the same sequence, and ranged 
the whole section with the Rhaetic. Also HÉsERT 1870 designated 
it Infra-Liassic including the Rhaetic and the Lowermost Liassic. 
NATHORST and LUNDGREN, who between 1878 and 1899 studied the 
flora and fauna of the «coal bearing formation », outlined a 
standard section of 15 zones. According to these authors zones 1-8 
belong to the Rhaetic and 9-16 to the Liassic. The Liassic zones 
were: 

14. Ammonite Bank 

13. Avicula Bank 

12. Ostrea Bank 

11. Zone of Cyclas mathorsti 
10. Cardinia Bank 

9. Mytilus Bank. 


In 1882 the term « Rät-lias» was introduced by MOBERG 
for the whole section and was used not only in Swedish but also 
in all foreign geological publications, concerning this formation in 
Sweden. This comprehensive term was necessary as long as no 
definite boundary line could be drawn between the Liassic and 
the Rhaetic. 
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A group of sandstone beds in the central part of Scanıa were 
already at the end of the 18 th century known as the Höör sand- 
stone. NILSSON, 1819, compared them with the coal bearing 
formation. MoBERG ranged the Höör sandstone with the Liassic. 
The stratigraphy of LuNpcREN-NarHORST of the « Rat-lias > was 
questioned by TnoEpssoN in 1913. Between 1930 and 1954 he 
added a series important studies to the knowledge of the Liassic. 
The fairly confuse stratigraphy of the Lias was revised by 
TROEDSSON, who introduced new local stratigraphical terms. 

It seems that the stratigraphy of the Lias could be simplified 
by a correlation with the zonation used in Germany and England. 
In the following all local names attemptingly have been ranged 
into the succession of the zones g- in correlation to the German 
use. 
The boundary between the plant bearing Rhaetic and Liassic 
is marked out by the change of the flora. Harrıs, 1937, distin- 
guished between beds with Thawmatopteris flora and Lepidopteris 
flora. The first bed with Lepidopteris ottonis characterizes the 
Rhaetic. Thawmatopteris is the guide fossil for the Liassic. In 
north-eastern Scania Troedsson distinguished : 


3) Kattslösa stage 
2) Dóshult stage 
1) Helsingborg stage 


In the Helsingborg stage (TROEDSSON, 1951) = Helsingborgian 
(TROEDSSON, 1951) there are two substages: the Lower one or the 
Boserup beds (TROEDSSON, 1951) and the Upper one or the Fle- 
minge beds (TmorpssoN, 1951). The entire stage = Lias a, & (s 
contains 12 cycles consisting each of one basal zone, one plant 
bearing zone and one marine zone. According to TROEDSSON the 
following development was observed (cycles 1-3 Rhaetic): 


12) Ostrea bank 
Thawmatopteris flora IX 


11) Calcareous beds 
125 m Thaumatopteris flora VIII 


10) Calcareous beds 
Thaumatopteris flora VII 


Upper 
Helsingborg 9) Gastropods Lamelli- 
stage branchs 


Thaumatopteris flora VI 


8) Cardinia ingelensis, Lio- 
strea 
Thaumatopteris flora V 
Fleninge basal beds 


Fleninge Cycle 
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7) Pullastra Bank 
Zone of Taeniodon ? na- Ramidsa Cycle 
thorsti 
Thawmatopteris flora IV 


6) Cardinia bank 


Lower : Ga, 
Helsingborg Mytilus bank f Pålsjö Cycle 
stage Thaumatopteris flora III 


5) Liostrea hisingeri, Modio- 
la 
Thaumatopteris flora II 


60-80 m 4) Liostrea hisingeri 


Thaumatopteris flora I nn n CEA 
Boserup basal beds and “ye u ck 
zone of Equisetites graci- = org flo- 
lis 


In the same paper TROEDSSON recorded three formations : 
The Boserup beds, the Fleninge beds and the fossiliferous beds. 
These terms are used partly for stratigraphical units, partly for 
local petrographical formations. In his table I these « Beds » 
are named as zones. The different Thaumatopteris zones I-IX are 
only theoretical names and nothing is mentioned about their par- 
ticular characters. Within the stratigraphical development of the 
Liassic as described by TROEDSSON it is not difficult to recognize 
also the NATHORST-LUNDGREN zones 4-12, for instance the zone of 
Dictyophyllum acutilobum = Helsingborg flora being regarded as 
Thaumatopteris flora I; zone of Thaumatopteris III = zone 8 (Nils- 
sonia polymorpha). The position of the Pullastra Bank was repla- 
ced a position below the zone 7 of NATHORST-LUNDGREN to a new 
position above the old zones 9 and 10 (Mytilus and Cardinia 
bank). The different beds with Thaumatopteris flora I-XII are 
undetermined and only used for plant bearing beds without defi- 
nitions of the florae. In 1950 TROEDPSSON used the following names 
for his cycles : 4) The Boserup cycle, 5) without name, 6) The 
Pálsjó cycle, 7) The Ramlósa cycle, 8) The Fleninge cycle, 9) 
10), 11) without names, 12) The Ostrea bank cycle. 

The youngest beds (according to TRoEpssoN 1951) of the coal 
basin in NW Scania pertain to the Döshult Stage (TROEDSSON 
1951). This « stage » includes the two uppermost « banks » of the 
LUNDGREN-NATHORST stratigraphy : the « Avicula Bank » and the 
« Ammonite Bank ». The « Dóshult stage » is divided into : 


Myacid bank 
Ammonite bank 
Avicula bank (TROEDSSON in 1951). 


According to LUNDGREN (1880) the ammonite bank contains Coro- 
niceras bucklandi Sow., C. bisulcatum (Brug.), C. sauzeanum 
(d’Orb.), Arnioceras falcaris (Quenst.), Agassiceras striaties (Qu.), 
A. scipionianum D’Orb. 
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Generally the Döshult stage is arenaceous. The stratigraphi- 
cal position is fixed by the ammonites and the beds can be corre- 
lated with the Lias«, in Germany or Lower Sinemurian with 
Coroniceras bucklandi in England (LUNDGREN 1881). The lower- 
most part of the « Döshult stage » may belong to the lias 8. 

South of the town of Helsingborg an outcrop of Lias was re- 
corded by Troeosson 1951. There occur at the top of beds, which 
TROEDSSON described as « Döshult stage», clay and sandy clay 
beds with a thickness of about 115 metres. These beds are gene- 
rally marine and contain a rich evertebrate fauna. They are divi- 
ded into three zones (TROEDSSON 1951). 


3) Zone of Pseudopecten aequivalvis and Ptychomphalus cf. 
expansus. 


2) Zone of Grammatodon cypriniformis. 


1) Zone of Passaloteuthis alveolatus. 

TROEDSSON correlated the entire Kattslösa stage with the up- 
permost part of the Lias ß and the main part with the Lias y = 
Upper Sinemurian and Lower Pliesbachian. The upper part of 
the « Kattslösa stage » is characterized by iron contents and iron 
oolite. 

In the central part of Scania the Liassic occurs in the « Stab- 
barp field ». The section seems to be more or less the same as in 
the Höganäs-Helsingborg region. The uppermost sediments belong 
to the Dóshult stage. South of the « Stabbarp field » the Liassic 
is well known from the area around the small river of Fyleàn, 
between the places Sjöbo, Tomelilla and Ystad. On the sides of 
Paleozoic sediments the Mesozoicum is tilted or fairly overturned. 
Upon the Keuper (Kägerödformation) there follows Lower Liassic 
with Thawmatopteris flora. Upon these beds there follow sandsto- 
nes, generally with ferruginous beds, (HADDING 1933 and PALMQUIST 
1935). MoBErG in 1888 published a description on a rich fauna 
from the outcrop near Kullemölla, Rödmölla and Tosterup. The 
fauna is characterized by A. jamesoni (Uptonia jamesoni) by 
which these occurrences are dated as Middle Liassic which accor- 
ding to Mosere’s table should belong to the Lias y. TROEDSSON in 
1951 intended to correlate the Fyledalen occurrences with his 
zones of Grammatodon cypriniformis and Ptychomphalus expan- 
sus. Isolated from all other localities the Liassic occurs near 
Höör, north and north-west of the lake of Ringsjön, a few kilo- 
meters east of the little town of Eslóv. With an old local provin- 
cial name the sandstones are called Hóór sandstone (or Höör 
sandstones), after the village of Höör. This sandstone was mapped 
already by HERMELIN 1804 and was by Sven NILSSON 1819, compa- 
red with the coalbearing rocks in NW Scania. According to LuNp- 
GREN a marine fauna was known from these beds and was correlá- 
ted with the marine fossil beds near Helsingborg. TRoEDsson in 
1940 and in 1951 compared the Höör-sandstone with the Lower 
part of his Helsingborgian. l 

North or north-north-west of the localities of Höör loose 
boulders are known with a fauna, which could be of the same 
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age as the highest marine Liassic at Kattslösa. These boulders are 
known as the Brandsberga boulders. 

The stratigraphy of the Swedish Liassic should be the fol- 
lowing according to TROEDSSON (1951) : 


Central 
NW Scania Scania SE Scania 
Exp. aequiv. zone| Brandsberga|Exp. aequiv. 
Kattslósa Cyprinif. zone boulders zone Lias y 
stage Alveolatus zone Jamesoni zone 
Gap Lias ß 


Myacid Bank 
Döshult Ammonite Bank | Gap 


stage Avicula Bank Lias a3 
Höör sand- |Cardinia fol- 
Upper Helsingborgian stone lini Lias 94-9 
Lower Helsingborgian and arkose |Thawmatopteris fl. 


Literature (For publications before 1930 see Bibliography and : 
lists of references by G. TROEDSSON (1934-1935): HappiNa (A.) 
(1929); Happine (A.) (1933); LUNDEGREN (A.) (1933); TROEDSSON 
(G.) (1934); ParwqvisT (S.) 1935); TROEDSSON (G.) (1935); HARRIS 
(T.M.) (1937); TROEDSSON (G.) (1938); TROEDSSON (G.) (1940); 
TROEDSSON (G.) (1943); LUNDBLAD (B.) (1946); NILSSON (T.) (1946); 
TROEDSSON (G.) (1946); TROEDSSON (G.) (1947); ERDTMAN (G.) 
(1948); Borav (E.) (1949); Norin (R.) (1949); Bnorzxw (F.) (1950); 
TROEDSSON (G.) (1950); TROEDSSON (G.) (1951) ; NILSSON (T.) (1953); 
NORIN (R.) (1953); BöLau (E.) (1954); HAGERMAN (T. & BonELL 
(R.) (1954); TROEDSSON (G.) (1954); Köster (E.) (1955). 


(F. BROTZEN). 


EIMBATAFLIMESTONE re. we ee, Ordovician 
MoBERG (1890). 


Type district : Öland. Present in all Palaeozoic districts. The 
unit is made up of beds of limestone, red coloured or alternately 
reddish and grey, the latter indicating a cyclic sedimentation. Ac- 
cording to MoBERG the Limbata limestone overlies the Planilim- 
bata limestone, and merges without distinct boundary into the 
Lower Asaphus limestone. According to Jaanusson (1951), and 
BonuriN (1955), it is overlain by the Lepidurus limestone. Very 
little is known about the fauna of the unit. It comprises Megis- 
taspis limbata lata 'Tórnq., Niobella imparilimbata (Bohlin), Ray- 
mondaspis limbata (Ang.), and undescribed or unidentified species 
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of Megistaspis, Asaphus, Ptychopyge, Cyrtometopus, Ampyx, and 
Selenoharpes. Thickness at Böda Hamn, Öland, about 3 m. 


Literature : Mosere (J.C.) (1890); Wıman (C.) (1907); Jaa- 
NUSSON (V.) (1951); Boutin (B.) (1955). 
(T. TJERNVIK). 


« LIMESTONE WITH MARL-BANDS, OR OOLITE IN SOU- 
THERN GOTLAND » (d) ..................... Silurian 


LINDSTRÖM (1888). (« Undere kalkstenen med mergelband, i 
söder öfvergäende till oolit >. LINDSTRÖM (1885). 


One of the divisions into which LINDSTRÖM divided the strata 
of Gotland. « Wenlock limestone, in the north of Gotland bands 
of shale and limestone, the latter increasing upwards. In the 
south of the island, above the sandstone, there are oolite beds 
alternating with limestone ». (LINDSTRÖM, 1890). As a curious 
facies within this division there is mentioned a dense to fine- 
grained limestone — rich in cephalopods and Leperditiae and also 
containing Ikonia prisca (Hisinger) — occurring in the parish of 
Östergarn and in southernmost Gotland. According to LINDSTRÖM, 
this division is underlain by « Younger marl-shale and sand- 
stone » and overlain by Pterygotus beds. — The deposits included 
by LINDSTRÖM in division d — which division by him is said to be 
represented in different districts all over Gotland — are, by 
several geologists, regarded as belonging to different stratigraphic 
horizons. The deposits in question occurring in northern Gotland 
are by HEpsTROM (1910), referred to Upper cliff-level and « Middle 
Gothlandian » and by Hepe (1921) and (1925), to Hogklint lime- 
stone (Hogklint group, 1942), Slite group and Halla limestone; the 
bulk of those in southern Gotland is by HEDE assigned to Hemse 
group, Eke marl (Eke group), and Burgsvik sandstone and oölite. 
As for the limestone bearing Ilionia prisca, etc. see Ilionia beds 
(limestones). — According to LINDSTRÖM, division d should be 
correlated with the «limestone of Bjersjölagärd » (now referred 
to Óved-Ramsása group) in Scania. 


Literature : LINDSTRÖM (G.) (1885); LINDSTRÖM (G.) (1888); 
LINDSTRÖM (G.) (1890). (J.E. HEDE). 


LIMNAEA-ABLAGERUNGEN .................... Quartär 
LINDSTRÖM (1868). 


Strandablagerungen der Ostsee (Kies etc.), direkt anschlies- 
send im Alter (älter und jünger) an die Litorina-Ablagerungen. 
Literatur : LINDSTRÖM (G.) (1868), Gotlands nutida mollusker. 
Visby. MUNTHE (H.) (1910). 
(G. LUNDQVIST). 


LIMSTENV BORG SUR IE EIERN ES a Cretaceous 


JOHNSTRUP (1866). 
See: DANIAN and CRETACEOUS : Bibliography. 
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LINA GRANITE GROUP ................... Pre-Cambrian 


The late Karelian serorogenic, or palingenic, granites and 
associated rocks (chiefly pegmatites) of Northernmost Sweden. 
The term Lina granite was originally given by Horwauisr (P. J.) 
in 1906. The ordinary Lina granite is a red or red- white, medium- 
grained to coarse, acid rock. Compare Karelian. 


Selected bibliography : HorwquisT (P.J.) (1906); GEIJER (P.) 
(1931); Öpman (O.H.) (1953); Macnusson (N.H.) (1957). 


(P. H. LuNDGÀRDH). 


LINGULIDESANDSTONE DT re. EE Cambrian 


Horm (1901). The upper part of Regio Fucoidarum ANGELIN 
(1854), Fucoid sandstone WALLIN (1868). 


The upper division of the Lower Cambrian sandstone in 
Västergötland (type locality Kinnekulle), separated from the 
underlying Mickwitzia sandstone (q. v.) by a conglomerate. A 
thick-bedded fine-grained almost pure quartz sandstone with 
interstratified thin seams of shale, especially in its lower part. 
When fresh almost white, weathered more grayish or yellowish 
white. In the uppermost part developed as calcareous sandstone, 
terminating in a conglomerate. The Lingulid sandstone was pro- 
bably deposited in somewhat deeper water than the Mickwitzia 
sandstone. It is poor in fossils : Obolella (Glyptias) favosa (Linrs.), 
Lingulella, a small bivalved crustacean (or Pelecypod), possibly 
belonging to the genus Fordilla Barr., and extremely rare unde- 
terminable trilobite remains. Among characteristic burrows and 
tracks Diplocraterion parallelum continues up from the Mickwit- 
zia sandstone, Skolitos or Monocraterion tentaculatum  Torell. 
When MOoBERG parallelized the Mickwitzia sandstone with the Hol- 
mia torelli zone in Scania he also correlated the Lingulid sand- 
stone with the Holmia kjerulfi zone, what, however, is less evi- 
dent. Mickwitzia has a wider vertical range than originally was 
supposed and is reported also from the Lingulid sandstone in 
Västergötland and from probably corresponding horizons of the 
Lower Cambrian in Östergötland. 


Literature : ANGELIN (N.P.) (1854); WarriN (J.A.) (1869); 
LINNARSSON (G.) (1869); Horm (G.) (1901); Happıng (A.) (1929); 
WESTERGARD (A.H.) (1931); WEsTERGärD (A.H.) (1943); Hansen (K.) 
(1933). 


(G. BEXELL). 


e LIOSTRACUS a LINNARSSONI ZONE 
HANSEN (1945). 


The middle division of the Tessini beds in K. Hansens classi- 
fication of the Scandinavian Middle Cambrian. According to Wrs- 
TERGÀRD (1946) seem distinct forms to have been identified as 
« Liostracus » linnarssoni and furthermore only little is known 
about the stratigraphical range of the index fossil. This and allied 


NER Cambrian 
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forms are as a rule infrequent in Sweden. In WESTERGåRD's classi- 
fication of the Paradoxides shale in 1946 the « Liostracus » lin- 
narssoni zone approximately corresponds to the upper part of 
zone Bl [Ptychagonstus (Triplagnostus) gibbus] and zone B2 and 
B3 (Tomagnostus fissus, Ptychagnostus atavus, and Hypagnostus 
parvifrons) See Paradoxides shale. 


See also : Hansen (K.) (1945) Danm. Geol. Unders. Raekke 2, 
n9 72; WESTERGåRD (A.H.) (1946). 
(G. BEXELL). 


LITOREA-BALANUS HAMERI-TON, LITOREABANK 
Quartär 
Der oberste Teil des oberen spätglazialen Tones der goti- 
glazialen Zone. Er wird durch Macoma baltica, Litorina-arten, 
Buccinum undatum und Balanus hameri gekennzeichneit. Port- 
landia-arten fehlen. 


Literatur : Häcc (R.) (1924); ASKLUND (1936). 
(J. LUNDQVIST). 


LITORINA-ABLAGERUNGEN 00. Quartär 
LINDSTRÖM (1852), 1886. 


Kollektivname für mehrere unter verschiedenen Namen be- 
kannte Ablagerungen im jüngeren Salzwasserstadium der Ostsee. 
(Oberer Ostseesand = Oberer Heidesand, (H. v. Post, 1855, 
1877), Ostseeton (Östersjölera) MUNTHE, laut NATHORST (1894) = 
Ófre Diluviallera, Härdlera, Blälera, Ofre molera (H. v. Posr, 
1855), Fucuslera, teilweise (ERDMANN, 1857), Svartlera (Schwarz- 
ton), teilweise, Öfre äkerlera (Oberer Ackerton) KARLSSON, 1862, 
Öfre grälera (Oberer Grauer Ton) H. v. Post, 1877. Unterer 
Ostseesand. ] 

Litorinakies und Litorinasand sind Strandablagerungen, oft 
Uferwälle mit Schalenresten von Ostseemollusken: Litorina lito- 
rea (L.), L. rudis, var. tenebrosa Mont., Neritina fluviatilis £. lito- 
ralis (L.), Cardium edule L., Mytilus edulis L., Macoma baltica 
(L.), Hydrobia ulvae Penn. Rissoa-Arten u.a. Ihre Natur als 
Salzwasserablagerungen wurde schon frühzeitig erkannt. So 
unterschied Lovén (1861, S. 309) zwei Typen: Ältere mit Litorina 
und Jüngere mit Limnaea und Neritina. Die Bildungszeit dieser 
Typen nannte LINDSTRÖM (1868) Litorina-Periode und Limnäa- 
Periode. ERDMANN (1860) liess eine Vermutung lautwerden, dass 
die Ostsee-Stadien verschiedenen Salzgehaltes aufgewiesen haben. 
LINNARSSON (1867) nahm an, dass der Salzwasser-Zeitabschnitt 
durch eine postglaziale Landsenkung bedingt wurde. Die regio- 
nale Bedeutung ging aus Untersuchungen in Schonen (vgl. 
NarHonRsT, 1885 und 1894) und Blekinge hervor, wo DE GEER 
(1882) in der Ronnebygegend Salzwasserablagerungen auf Torf 
fand, die eine Landsenkung nach der Bildung des Bändertons 
aufweisen. Das Problem wurde von neuen Gesichtspunkten aus 
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von LINDSTRÖM (1886) in Angriff genommen, der die Schalenfunde 
etc. in ihren geologischen Zusammenhang einsetzte und dabei 
auch den Zusammenhange zwischen Uferlinien und Raukar 
(Abrasionszeugnissen), Höhlen, Submarinen « pallar » (Absätzen) 
— die Strandliniennatur dieser letzteren darf jedoch nicht als 
festgestellt angesehen werden, vgl. DE GEER, 1890 — und Bach- 
mündungen. Als höchstes Niveau für die Litorina-Ablagerungen 
auf Gotland gibt er 80 Fuss (24m) an, berichtet aber gleichzeitig, 
dass er in Estland 30 Fuss (9m) und nördlich von Örebro 130 
Fuss (39m) beträgt. Die letztere Angabe kann jedoch nicht auf 
Funden von Litorina, sondern von anderen Salzwasser-Organis- 
men beruhen. 

Die Frage wurde noch weiter beleuchtet durch Vesterbergs 
(1887) Fund von Seekalk, Kalktuff und Torf unter Strandkies, 
den er mit LINDSTRÖMS Litorina-Ablagerungen parallellisierte. 
VESTERBERG (1887) hob ebenfalls hervor, dass Strandkies über 
und unter dem Niveau von 50-60 Fuss (15-18 m) verschiedenen 
« Bildungsperioden » angehört, sowie auch, dass das Material 
von verschiedenen Verwitterungs- und Bearbeitungstypen ist. 

Vorher hatte man mit LovÉN u.a. geglaubt, dass diese Salz- 
wasserablagerungen jüngeren Zeitabschnitten des vorher bekann- 
ten Yoldiameeres (vgl. MuNTHE, 1894) angehörten. Aber durch 
MUNTHES jetzt ausgeführte Untersuchungen über den Ancylussee 
(vgl. Ancylus-Ablagerungen) wurde klargelegt, dass sie zu einem 
bedeutend jüngeren Zeitabschnitt der Geschichte des Baltikums 
gehören, der durch ein Süsswasserstadium von den älteren 
geschieden war (vgl. indessen ERDMANN bei LOVÉN, 1861). 

MUNTHE streckte 1888-1891 seine Untersuchungen längs 
beinahe der ganzen schwedischen Küste gegen die Ostsee und 
den Bottnischen Busen aus, und zwar auch mit Berücksichtigung 
der Diatomeenflora, wodurch die auf Anregung ERDMANNS (1868) 
von CLEVE angefangenen Arbeiten auf eine breitere Basis gestellt 
wurden. 

Das Material war Ende der achtzigen Jahre so reichhaltig 
geworden, dass DE GEER (1890) eine Zusammenstellung der 
Niveau-veränderungen Skandinaviens machte. Nach den Höhen 
der Uferniveaus verfertigte er eine Isobasenkarte von Südskan- 
dianavien, die — obschon die Höhenwerte bisweilen verhältnis- 
mässig niedrig waren — eine leidlich gute Vorstellung der Aus- 
breitung des Litorinameeres gab. MUNTHE (1894) gab eine 
Übersicht der Litorina-frage hauptsächlich von biologischen 
Gesichtspunkten aus. Nach Vergleichung der Grösse und Ver- 
breitung der Molluskenschalen mit den jetzigen lebenden Mollus- 
ken und nach dem Vorkommen der Diatomeenarten stellte 
MuNTHE fest, dass der Salzgehalt während der Litorinazeit 
durchschnittlich doppelt so gross war als heute in der Ostsee: 
bei Gotland z. B. 1,3% zu 0.795 jetzt. Die für die Litorina- 
Ablagerungen charakteristischen Diatomeen wurden (von P.T. 
CLEVE) in verschiedene Salzgehaltgruppen eingeteilt, deren 
wichtigste sind : 
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1,25 96 : z. B. Paralia sulcata Ehb. 

1,25 %-0,79 % : Rhabdonema arcuatum (Ag.) Kütz. und 
Rh. minutum Kütz. 

1,25 %-0,55 % : Achnantes longipes Ag., Diploneis didyma 
(Ehr.) Cl, Grammatophora oceanica (Ehr.) 
Grun. Hyalodiscus scoticus (Kütz) Grun, 
Melosira moliniformis (Müll) Ag. Synedra 
tabulata (Ag.) Kütz. 

1,25 95-0, 296 : Cocconeis scutellum Ehr., Diploneis inter- 
rupta (Greg.) CL, D. smithii (Bréb.) Cl. 

0,79 96-0, 2% : Campylodiscus echineis Ehr. 


In derselben Arbeit bringt MuNTHE auch eine Isobasenkarte 
über das Litorinameer, die im grossen ganzen noch als gültig 
angesehen wird. 


Wichtiges Material zur Beleuchtung der postglazialen Ent- 
wicklung der Ostsee wurde von Horst (1899) geliefert. Hier gibt 
CLEVE eine neue Zusammenstellung einer grösseren Anzahl 
Analysen von der Diatomeenflora der Sedimente und unter- 
scheidet an Stelle der oben erwähnten einige neuere wie: 
Rhabdonema-Bildungen 8-10 % (Rhabdonema, Coscinodiscus, 
Paralia, Hyalodiscus u.a.): Clypeus-Bildungen 4-5 % (Campy- 
lodiscus clypeus Ehr., C. echineis, Nitzschia circumsuta (Bail.) 
Grun., Surirella striatula Turp u.a.) Die höchst gelegenen Lokale 
der letzteren entsprechen den Lagunen des Litorinameeres und 
haben die Anregung zu dem Begriff Clypeus-grenze (vgl. 
Clypeus- Bildungen) gegeben. 


Spätere Zusammenfassungen über das Litorinameer sind von 
NatHorst (1894), DE GEER (1896) und Munte (1910 und 1931) 
ausgeführt worden. Im Zusammenhang mit Klimadiskussionen 
wurde die Frage von dem Verhältnis zwischen Klima und Salz- 
gehalt des Litorinameeres sowie die Frage von der Abgrenzung 
zwischen Litorina- und Limnaea-Zeit aufgeworfen. SERNANDER 
(1911) zog diese Grenze nach dem Verschwinden von Litorina 
in den gotländischen Uferwällen bei ca. 12% der L.G., während 
MuvNrHE (1911) mit dem Hinweis, dass das Material hinabgespült 
werden kann, das Hauptgewicht auf das erneuerte Auftreten 
von Limnaea ovata legte und also an seiner Zahl, ca. 30%, 
festhielt. SERNANDER fand es natürlich, dass die Aussüssung der 
Ostsee auf der Vermehrung ihrer Zuflüsse durch die postglaziale 
Klimaverschlechterung, sowie auch in gewissem Grad auf der 
Erhebung und verminderten Kapacitát der Abflüsse (der Belte 
und des Öresunds) beruhte. Nach MuntHe war der Salzgehalt 
direkt nach der Bildung der L.G. am gróssten; SERNANDER 
hingegen (1911) verlegt den grössten Salzgehalt nach ca. 60 96 
der L. G. oder noch etwas später. 


Somit waren die Hauptzüge der Geschichte des Litorina- 
meeres klargelegt, und es blieben nur noch einige Spezialar- 
beiten usw. übrig (z.B. HALDEN 1917, SUNDELIN 1919, SANDEGREN 
1923, AssanssoN 1927, GRANLUND 1928). Eine solche Detailarbeit 
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hat gezeigt, dass der Litorinawall doppelt ist (THomasson 1927, 
v. Post 1927, LUNDQVIST 1928). 

Lange glaubte man mit DE Geer, dass die Landsenkung die 
Transgression verursachte und dass die Niveauveränderungen 
von der Peripherie wellenförmig gegen das Zentrum des Erhe- 
bungsgebietes liefen. Aber etliche Erscheinungen lassen sich auf 
diese Art nicht erklären. Ramsay (1924) nahm deshalb die ältere 
Ansicht wieder auf, dass die durch das Schmelzen des Landeises 
bewirkte Erhöhung des Meeresspiegels eine Transgression im 
S. verursachte. Mit grosser Schärfe hat er die Konsequenzen 
dieses Vorganges untersucht und sich für die Richtigkeit dieser 
Ansicht ausgesprochen. Die Resultate sind noch nicht zusammen- 
gestellt, aber eine Übersicht über die spätere Entwicklung der 
Litorina-frage ist von MuNTHE (1931) ausgeführt worden. 


Literatur : LINDSTRÖM (G.) (1852); ERDMANN (A.) (1857); 
ERDMANN (A.) (1860); Lovén (S.) (1861); Loven (S.) (1862); LiNps- 
TROM (G.) (1868); ERDMANN (A.) (1868); DE GEER (G.) (1882); 
NarHonsT (A.G.) (1885); VESTERBERG (A.) (1887); DE GEER (G.) 
(1890); NatHorst (A.G.) (1894); Munte (H.) (1894); DE GEER (G.) 
(1896); Horst (N.O.) (1899); Muntue (H.) (1910); SERNANDER (R.) 
(1911); HALDEN (B.) (1917); SUNDELIN (U.) (1919); SANDEGREN (R.) 
(1923); Assarsson (G.) (1927); Post (L. v.) (1927); THOMASSON 
(H.) (1927); Lunpevist (G.) (1928); GRANLUND (E.) (1928); MUNTHE 
(H.) (1931); THomasson (H.) (1932); Munte (H.) (1940). 


(G. LUNDQVIST). 


EITUITES DISCORS ZONE: 2.7.2... ee Ordovician 


Horm (1893). (Upper part of the red Lituites limestone, HOLM 
1893). 


This name was proposed to denote the upper part of the 
reddish-brown Schroeteri limestone in central Oland and in the 
Siljan district. Characteristic fossils according to Horm : Lituites 
discors Holm, Hyolithes cymbium Holm, H. crispatus crispulus 
Holm and H. concinnus Holm. 

See also Orthoceratite limestone, Schroeteri limestone and 
Lituites Region. 


Literature : Horm (G.) (1891); Horm (G.) (1893). 
(V. Jaanusson). 


LITUITES’LATUS!ZONEL. EU Na Ordovician 
JAANUSSON & Murtveı (1953). 
See: PLATYURUS LIMESTONE. 

EITUITESELIMESTONE 235,052.05 TUORUM Ordovician 


Horm (1893). 
See: LITUITES REGION. 
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LITUITESSLILUUS’ZONE 7... . ue cae Sond. 3% Ordovician 
Horm (1893). 


(Passage beds between the red and the gray Lituites limestone 
Horm, 1893). Holm applied this name to some limestone beds 
in the boundary region of the reddish-brown and the gray 
Schroeteri limestone in central Öland in which Lituites lituus 
(Montf.) is occasionally abundant. As type locality may be regar- 
ded the quarry on the alvar, located W of the main road imme- 
diately N of the village S. Sandby. The other fossils from these 
layers mentioned by Horm are: Endoceras barrandei Dew., 
Hyolithes dispar crassus Holm, and e Orthoceros » conicum (His.). 
As Lituites lituus does not seem to have been found so far 
outside central Óland, the zone cannot be distinguished in other 
areas. 

See also Orthoceratite limestone, Schroeteri limestone and 
Lituites Region. 


Literature : Horm (G.) (1891); Horm (G.) (1893). 
(V. JAANUSSON). 


BIDOULTESFPEHREEGTUS ZONE Gea Ordovician 
Horm (1893). (Gray Lituites limestones Horm, 1893). 


The name was proposed by Horm to denote the beds corres- 
ponding to the gray Schroeteri limestone in central Öland. Cha- 
racteristic fossils according to him : Lituites perfectus (Wahlenb.), 
Hyolithes acutus Eichw., H. innotatus Holm and H. hospes Holm. 

See also Orthoceratite limestone, Schroeteri limestone and 
Lituites Hegion. 


Literature : Horm (G.) (1891); Horm (G.) (1893). 
(V. JAANUSSON). 


EE NEE Ordovician 
Horm (1893). (Lituites limestone Horm, 1893). 


Topmost Lower Ordovician and lowermost Middle Ordovician. 
A designation used by Horm for the strata of the shelly facies 
corresponding to the Platyurus and Schroeteri limestones in pre- 
sent usage. The Region was divided by him into four units, the 
upper three named after different Lituites species, the lowermost, 
corresponding to the Platyurus limestone and probably also to the 
basal beds of the Schroeteri limestone, being left unnamed. The 
uppermost zone, with Lituites perfectus, he also called the gray 
Lituites limestone, the zone below it (with L. lituus) the passage 
beds between the gray and the red Lituites limestone, and the 
lower part of the Lituites Region (z. with L. discors and the 
lowermost, unnamed beds) the red Lituites limestone. But for 
Horm nobody has used these terms. 


See also Schroeteri limestone and Orthoceratite limestone, 
and the respectives zones. 
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Literature : Horm (G.) (1891); Horm (G.) (1893); Horm (G.) 
(1901). (V. JAANUSSON). 


LOBIEERUS.SHALE: 4-5. as a ae Silurian 
TORNQUIST (1876). 


The older of the two divisions into which Törnquıst divided 
the « Upper graptolite shales » of LINNARSSON, 1868. Named after 
Monograptus lobiferus (McCoy). The name was changed by LiN- 
NARSSON, 1881, to Rastrites shale (q.v.). See also « Upper grapto- 
lite shales ». 


Literature : TónNQuIsT (S.L.) (1876). 
(J. E. HEDE). 


LOFTARSTONE CONGLOMERATE ............ Ordovician 


Happine (1927). 
See: LOFTARSTONE. 


LOFTARSTONE (« Loftarsten », « Loftersten ») .. Ordovician 


An old local denomination of a dark-gray, coarse to fine, 
stratified calcareous sandstone at the base of the Chasmops beds 
(Ludibundus limestone) in the autochthonous region of the Lake 
Storsjón district in Jàmtland. Greatest distribution west of Lake 
Lockne, with good exposures along the railway SW of Tandsbyn. 
Loftarstone represents a transitional deposit between the under- 
lying conglomerate, called by Happına (1927) Loftarstone conglo- 
merate, and a silty limestone above. Its weathered surface is very 
typical, light brownish gray with dark spots caused by fragments 
of dark shales. — Earlier authors even included the conglomerate 
under the name, which later has been restricted to the sandstone 
only. A brief historical review in this respect is given by THORS- 
LUND (1940).. 


Literature : CRoNsTEDT (A.F.) (1763); HöcBom (A.G.) (1886); 
Wiman (C.) (1900); Happine (A.) (1927); Happine (A.) (1929); 
THORSLUND (P.) (1940). (P. THORSLUND). 


LOGANELLUS BED EE ee Cambrian 
See: LEJOPYGE LAEVIGATA ZONE. 


LOMMATON* TE N 9 "UE VAPAITA AE Quartär 
DE GEER (1887). 


Ein ungeschichteter, fetter bisweilen feinsandiger — feinsand- 
geschichteter, grauer oder brauner Ton, der Skelette von Gadus 
polaris (Sabine) sowie Foraminiferen (33 Arten, MADSEN 1895) 
und ausserdem, obschon äusserst selten, marine Diatomeenfrag- 
mente enthält. Der Ton kommt bei Lomma (N von Malmö) vor, 
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und DE GEER ist der Ansicht, dass es Mittlerer Hvitäton, d.h. 
eine intraglaziale (interglaziale, DE Grrr, 1895) Bildung ist, da 
sie von der jüngeren baltischen Moräne anscheinend überlagert 
wurde (Bestimmung nach dem Blockmaterial). Derselben Ansicht 
ist NATHoORST (1894, S. 1007). Horsr und Mosere (1895) bestreiten 
die Überlagerung des Tons durch Moräne und deuten ihn als 
einen spätglazialen, marinen Ton. Sie stützen sich auch auf Mad- 
sens Foraminiferenanalysen und nehmen an, dass der Ton zu 
innerst in einer langschmalen Meerbucht abgelagert wurde. 
DE GEER (1895) zeigt dass dieselben Arten auch in der unterlagern- 
den älteren Moräne vorkommen, weshalb angenommen werden 
muss, dass sie sowie der Ton aus dieser herausgespült wurden. 
Also ist DE GEERs Schlussfolgerung, dass der Lommaton intra- 
glazial ist Ausserdem hebt er die Moglichkleit hervor, das Lom- 
maton und Yoldiaton im nordwestlichen Schonen und in Halland 
eine kontinnerliche Bildung ausmachen könnten, und dass der 
Lommaton und der älteste Yoldiaton zur Zeit der grössten 
Aussbreitung des baltischen Eisströmes abgelagert worden sind. 


Literatur : DE GEER (G.) (1887); NATHoRST (A.G.) (1894); 
DE GEER (1895), pp. 473-484; Horst (N.O.) und Mosere (Chr.) 
(1895). 

(G. LUNDQVIST). 


LOOS-HAMRA REGION (Los-Hamra Region) . Pre-Cambrian 


The Loos-Hamra region in NE Dalecarlia and W Helsingland, 
Central Sweden, was in part studied by SVEpMARK (E.) (1891) and 
BLOMBERG (A.) (1895) and was later subjected to a detailed inves- 
tigation by von ECKERMANN (H.) resulting in a copious monograph 
(1936) where the following division has been presented : 


Äsby dolerite and related intrusive 
rocks Dala 
Algonkian Dala sandstone series a 
Rapakivi granite 
Dala porphyry series 


: Noppi series 
Karelian | Upper Loos series 

. Lower Loos series 
Gothic Sub-Loos series 


Svionian, or 
Svecofennian 


Lower Archean (leptites, urgranit series, 
migmatitization, palingenic granite. 
Literature : SVEDMARK (E.) (1891); BLoMBErRG (A.) (1895); 

ECKERMANN (H.) (1936). 


(P. H. LUNDGåRDH). 


TOVEJALLSSERIESEMG ARE dies AT. Caledonian 


O. KurLiNG (1933) (G.F.F., Bd. 55, pp. 167-422). An unfossili- 
ferous series of calciferous phyllites and fine-grained calciferous 
quartzites with intercalations of graywackes and conglomerates in 
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the upper part of the western Cambro-Silurian of the Väster- 
botten Moutains. The L. series is bounded below by the Broken 
Series of middle Llandovery age and above by the unfossiliferous 
Viris Series. 

O. KuLLInG (1938) (G.F.F., Bd. 60, pp. 153-176) discussed the 
distribution of the L. series in the Mesket Gabbi district and in 
Mt Södra Storfjället, the former in the northern parts, the latter 
in the western parts, of the Västerbotten Mountains. Later (1955) 
(S.G.U., Ser. Ca, n? 37) he corrected his statements as to the 
distribution of the rocks in Mt. Sódra Storfjället and presented 
a summary of the L. series in the Västerbotten Mountains. 

O. Kurtna (1947) (G.F.F., Bd. 69, pp. 475-485) interpreted a 
sequence of sandy, calciferous phyllites in the district to the east 
of Lake Vastenjaure in the western part of the Norrbotten Moun- 
tains as equivalent to the Lövfjäll Series. 

G. Kautssy (1953) (S.G.U., Ser. C, 528) was of the opinion, 
that the rocks in question belong to his Laotak Series of supposed 
Upper Ordovician age. 

(O. Kurno). 


LOWER ASAPHUS LIMESTONE .............. Ordovician 


MOBERG (1910). 
See: ASAPHUS LIMESTONE and ORTHOCERATITE LIMESTONE. 


LOWER BODA LIMESTONE .................. Ordovician 


'THORSLUND (1935). 
See: BODA LIMESTONE. 


LOWEHICAMBHIAN-« ge A eh, E E Cambrian 
See: HOLMIA BEDS. 


LOWERZCORLIBED SERIES™ Eee ee Triassic 


BROTZEN (1950) = Coal Bed B = « undre flötsen >, B-flötsen 
(TROEDSSON 1951). 
See: RHAETIC. 


LOWER CHASMOPS LIMESTONE ............. Ordovician 


LINNARSSON & TULLBERG (1882). 
See: LUDIBUNDUS LIMESTONE. 


GOWER CLIEF-LEVEL (II) osr orm em ees En I 8 Silurian 
HEDSTRÖM (1910). 


« Grey marl-shales with irregular limestone seams, on top with 
small reefs. » Thickness about 10 m. Underlain by Stricklandi- 
(ni)a marl and overlain by Upper cliff-level. — Northern Got- 
land : a narrow belt along the north-western coast. — According 
to Hepstrom (1910), the Lower cliff-level corresponds in the main 
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with Linpström’s division C (« Younger marl-shale and sands- 
tone ») as distinguished in the Visby district. By Hepe (1921), in- 
cluded in Upper Visby marl. According to WEDEKIND (1927), the 
Lower cliff-level belongs to the « Dino-Chonophyllumstufe » 
(see Untergotlandium of WEDEKIND). 


Literature : Hepstrom (H.) (1910); WEDEKIND (R.) (1927). 


(J. E. HEDE). 
LOWER SDANIAN - oa oe C T Cretaceous 
See : DANIAN. 
LOWER DICELLOGRAPTUS SHALE ........... Ordovician 
TónNquisT (1889) [Moßerg (1910) ]. 
See: DICELLOGRAPTUS SHALE. 
LOWER DIDYMOGRAPTUS SHALE ........... Ordovician 
Mosere (1902). 
See: DIDYMOGRAPTUS SHALES. 
LOWER GOTHLANDIAN sy 2.02 ste ble «8145 30 feters stet done Silurian 


Hepstrom (1910). 


The lower of the major divisions into which Hepström has 
divided the Silurian of northern Gotland. Includes « Stricklandi- 
nia marl», « Lower cliff-level », and « Upper cliff-level ». Accord- 
ding to HEpsrROM, the Lower Gothlandian (in the Visby district) 
is separated from the overlying Upper Gothlandian by « a greater 
discordance ». — For « Lower Gothlandian » in the sense em- 
ployed by WEDEKIND (1927), see Untergotlandium. 


Literature : Hepstrom (H.) (1910), Geol. Fören Förh., Band 


22 
(J. E. HEDE). 


LOWER GRAPTOLITE SHALE (« Under Graptolitskiffer ») 
Kjerulf, (1857) LINNARSSON (1868). Ordovician 


Originally a denomination for shales overlying the Cerato- 
pyge limestone in the Oslo Region, Norway. LINNARSSON introdu- 
ced the term for corresponding strata in Sweden. These are 
greenish grey or dark-grey shales characterized by species of 
Didymograptus, Tetragraptus, and Phyllograptus, and intercala- 
ted between the Ceratopyge limestone or younger beds and the 
Orthoceratite limestone. The name was changed by TORNQUIST 
(1876) to Phyllograptus shale, in which he included also the zone 
of Phyllograptus cf. typus which overlies the Orthoceratite 
limestone at Fägelsäng, Scania. LINNARSSON (1879) proposed to 
keep the term Lower graptolite shale in its above mentioned 
sense, and referred the P. cf. typus zone to the Middle graptolite 
shale. Thenceforward the term Phyllograptus shale was used 
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sometimes as a synonym for the Lower graptolite shale, someti- 
mes in its original wider sense. Another synonym for the Lower 
graptolite shale is the term Tetragraptus zone used by TULLBERG 
(1882). The name Phyllograptus shale was changed by TÖRNQUIST 
(1901) to Phyllo-Tetragraptus beds. Neither TULLBERG’s nor TORN- 
quisT's later terms came into general use. Moserc (1902) rejected 
all the names mentioned, and referred the sequence in question 
together with the Didymograptus geminus zone (formely included 
in the Middle graptolite shale) to a new unit, the Didymograptus 
shale, which he divided into a lower and an upper member, the 
former corresponding to the Lower graptolite shale. 


See: DIDYMOGRAPTUS SHALES. (T. TsERNVIK). 


LOWER GRAY ORTHOCERATITE LIMESTONE . Ordovician 
TORNQUIST (1874). 
See: ORTHOCERATITE LIMESTONE. 


LOWER HAUKI GROUP ................... Pre-Cambrian 


The lower part of the Hauki complex, a term introduced 
in 1898, by LunpBoum (Hj). The Hauki complex is situated in the 
Kiruna region, Northern Sweden. 

The Lower Hauki group comprises acid volcanics (chiefly 
tuffs) and quartzite-sericite schists. The Lower Hauki group con- 
stitutes the upper part of the Kiruna series. (See this and Upper 
Hauki group). 


Literature : LuNpBoHM (Hj. (1898); LuNpsouw (Hj.) (1910); 
GEIJER (P.) (1912). 


(E. ÅHMAN and P. H. LUNDEGåRDH). 


LOWERSRKEUPER Sö SS ne ee Triassic 
See : TRIASSIC, BUNTER. 

LOWER LEPTAENA LIMESTONE ............. Ordovician 
WARBURG (1925). 
See: KULLSBERG LIMESTONE. 

LOWER: LOOS SERIES... sats store noes ol Pre-Cambrian 


Term proposed in 1936, by von EcKERMANN (H.), for the Mid- 
dle Archean rocks of the Loos-Hamra region in Central Sweden. 
(Compare this region). According to von EcKERMANN (1936), the 
Lower Loos series is composed thus : 

. Risberg granite. 

. Porphyry tuff. 

. Effusive porphyry. 

. Quartz-porphyry. 

. Agglomerate. 

. Basic volcanics (effusive greenstones). 


Rep WBA 
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The acid volcanics have been paralleled with the Smäland 
porphyries (see these), the Risberg granite with the Filipstad 
granite. (See Smäland-Filipstad granite series). The Lower Loos 
series thus belongs to Late Gothian. (Compare Gothian). 


Literature : von ECKERMANN (H.) (1936). 
(P.H. LUNDEGåRDH). 


LOWER MEGALOMUS BED ..................... Silurian 
MUNTHE (1910). 


A Megalomus  gotlandicus Lindström-bearing limestone, 
« closely related to a fine-grained limestone with Leperditia 
grandis [= Leperditia gigantea F. Roemer], corals, etc.» [in 
place also with Conchidium cf. biloculare (Hisinger)] occur- 
ring in the parishes of Ardre, Kräklingho and Östergarn in the 
eastern part of Central Gothland. According to MUNTHE, it is clo- 
sely related to an argillaceous limestone bearing Ilionia prisca (Hi- 
singer). — By Move (1910), included in Ilionia or Spongiostroma 
limestone and by Hepe (1921), referred to Hemse group. 


Literature : MuNTHE (H.) (1910). 


(J. E. HEDE). 
LOWERMOST CENOMANIAN ................. Cretaceous 
See: GAULT-CENOMANIAN. 
LOWERSNEOGOMIANZE. 5. XE re Cretaceous 
See: WEALDEN. 
LOWERSORDOVICIANZALT. SET E M Ordovician 


RAYMOND (1916). 


Lower part of the Ordovician corresponding to Tremadoc, 
Arenig, and Llanvirn in the classification of the British Ordovi- 
cian. — RAYMOND (1916) originally placed the upper boundary bet- 
ween the Gigas and Platyurus limestones. Following JAANUSSON 
(1953, p. 461) and Jaanusson and STRACHAN (1954) this boundary 
is drawn below the Schroeteri limestone in the shelly facies, and 
between the Didymograptus and Dicellograptus shales in the 
graptolite facies. REGNELL (1945, pp. 63-64) used the term Lower 
Ordovician only for the beds corresponding to the Tremadoc. In 
Sweden the Lower Ordovician is usually divided into two series 
(or subseries), the lower called Dictyonema-Ceratopyge Series, 
corresponding to Tremadoc, while the upper, termed Asaphus Se- 
ries, is roughly contemporaneous to Arenig and Llanvirn of the 
British Ordovician sequence. See the above Series and Middle 
Ordovician. 

Literature: RAYMOND (P.E) (1916); REcNÉLL (G.) (1945); 
JAANUSSON (V.) (1953); JaaNussoN (V.) & STRACHAN (LI) (1954); 


BouLIiNn (B.) (1955). 
(V. JAANUSSON). 
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LOWER PLANILIMBATA LIMESTONE ........ Ordovician 


TJERNVIK (1952). 
See: PLANILIMBATA LIMESTONE. 


LOWER PLIESBACHIAN 22... 22. 0 neo Liassic 
See: LIASSIC. 


LOWER QUARTZITE FORMATION (of Mt. Södra Storfjället) 
Caledonian 


G. Beskow (1929) (S. G. U., Ser. C, n° 350) used this term for 
the lowest sedimentary beds of his stratigraphical classification 
of Mt. Södra Storfjället in the western part of the western Cam- 
bro-Silurian of the Västerbotten Mountains. In 1925 (G. F. F., 
Bd. 47, pp. 145-151) he described the same rocks as a biotite- 
sericite quartzite with intercalations of sericite schists; in 1929 
he added that the quartzites are garnet-bearing and that stau- 
rolite-schists occurred in the lower part of the series. The series 
lies on granite and is overlain by marble. 


O. Kurring (1938) (G.F.F., Bd. 60, pp. 153-176) placed the 
rocks as a member of the upper part of his Ordovician sequence. 
In 1955 (SG U., Ser. Ca, n° 37), K. admitted however that his 
former interpretation was certainly wrong and that the series 
with its phyllitic schists, quartzites, graywackes and greenstone 
intercalations belongs most probably to his lowermost western 
Cambro-Silurian series, the Pieske Series. 

(O. KurriNG). 


LOWER RED ORTHOCERATITE LIMESTONE .. Ordovician 
TORNQUIST (1874). 
See: ORTHOCERATITE LIMESTONE. 


LOWER SINEMURIAN WITH CORONICERAS BUCKLANDI 
Liassic 
LUNDGREN (1881) = Döshult stage (TROEDSSON, 1951). 
sic. 
See: LIASSIC. 


LOWER SMÓJEN LIMESTONE (Smójen dark-colored lime- 
stone). nl See TASCA SE EMULE TREE MR Silurian 


HapprNc (1950). 


Name applied to the lower part of the limestone deposits oc- 
curring at Smöjen in the parish of Hellvi, north-eastern Gotland. 
Underlain by Slite marlstone and overlain by Middle Smöjen 
limestone (Smöjen reef horizon) of HappiNc. Belongs to Slite 
group of HEDE. 


Literature : HADDING (A.) (1950, pp. 402-409. 
(J. E. HEDE). 
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LOWER SPHAEROCODIUM BED ................ Silurian 
MUNTHE (1910). 


Under this name MUNTHE has brought together the Sphaero- 
codium marl (q.v.) in southernmost Gotland, and strata (consis- 
ting of « marly and crystalline limestone and marl-shale ») occur- 
ring along the coast between Stavsklint and Blähäll in the parish 
of Tofta (in the western part of central Gotland), and consider- 
ed by him correlative with Sphaerocodium marl. A brownish- 
grey, argillaceous limestone, occurring in the parishes of Tofta 
and Stenkumla, most probably belongs, according to MUNTHE, 
also to the Lower Sphaerocodium bed. — The strata in question 
occurring between Stavsklint and Blähäll are by Hepe (1921) in- 
cluded in Hógklint limestone (Högklint group 1942), and the bulk 
of the above-mentioned brownish-grey, argillaceous limestone in 
Tofta-Stenkumla is by Hepe (1921) referred to Slite group. — 
Concerning extra-Gotlandian deposits, correlative strata are, ac- 
cording to MuNTHE, probably to be found in the lower part (divi- 
sions 1 and 2 of MoBERG & GRONWALL 1909) of the Över-Ramsäsa 
group in Scania. 


Literature : MuNTHE (H.) (1910). (J. E. HEDE). 


EOWER=VALANGINTANA. ice orcs ee en Cretaceous 
See: WEALDEN. 


LOWER VISBY GROUP (o) [Onderste Visby groep (ol 

Van Horren (1910). Silurian 

The oldest of the major divisions into which van Hoepen has 
divided the Silurian of Gotland. « Consists of marl-shales and 
thin-bedded limestone, with a total thickness of about 30 m. » 
By van HOoEPEN subdivided into three « layers >, viz., Stricklandi- 
nia marl, Hall marl, and Högklint marl, which, according to him, 
correspond to divisions b, c, and d of LINDSTRÖM (1888) (i.e., 
Stricklandinia marl, « Younger marl-shale and sandstone », and 
« Limestone with marl-bands, or oolite in Southern Gotland »), 
as far as the district along the north-western coast of Gotland is 
concerned. Overlain by Upper Visby group (f). 


Literature : van Horren (E.C.N.) (1910). (J. E. Hene). 


LOWER VISBY LIMESTONES ................... Silurian 
ScHMIDT (1890). 


A synonym for division f (« Crinoid and coral conglomerate ») 
of LINDSTRÖM (1888), as far as the Visby district is concerned. 


Literature : Scumipt (F.) (1890). (J. E. HEDE). 


LOWER VISBY MARL (Undre Visby-märgelsten) .. Silurian 
Hepe (1921). (Lower Visby stage Happina, 1941). 
The Lower Visby marl, constituting the oldest formation 
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(Lower Visby Marl [Undre Visby-märgelsten], continued) 


exposed in Gotland, is composed of thin bands of bluish-grey, soft 
marl interbedded with nodules and thin layers of grey, dense to 
fine-grained, argillaceous limestone. In places, the rock is fairly 
rich in pyrite. A thin bed of « bentonite » or « bentonitic clay » 
has been observed locally (THORSLUND, 1948). The formation con- 
tains an abundant fauna. Among more or less common species 
are: Stromatopora discoidea (Lonsdale), Porpites porpitus (Lin- 
naeus), Dinophyllum involutum Lindström [? =D. hisingeri 
(Edwards & Haime)], Cystiphyllum siluriense Lonsdale, Cate- 
nipora escharoides Lamarck, Helopora lindstrómi Ulrich, Phae- 
nopora lindströmi Ulrich, Craniops implicata (J. de C. Sowerby), 
Hesperorthis davidsoni (Verneuil), Stricklandia lirata (J. de C. 
Sowerby), Camarotoechia borealis (Buch), « Rhynchonella » exi- 
gua Lindström, Atrypa reticularis (Linnaeus), Eospirifer marklini 
(Verneuil), Plectodonta transversalis (Dalman), Megastrophia 
walmstedti (Lindström), Leptaena loveni Verneuil, L. rhomboi- 
dalis (Wilckens), Fardenia pecten (Linnaeus), Resserella visbyen- 
sis (Lindström), Isorthis loveni (Lindström), Dicaelosia ver- 
neuilana (Lindström), Tremanotus longitudinalis Lindström, Po- 
leumita roemeri (Lindström), Phragmoceras costatum Hedström, 
Leperditia hisingeri Schmidt, Scutellum platyactin (Angelin), 
Calymene (Calymene) frontosa Lindström, Encrinurus laevis 
(Angelin). Maximum thickness (above the sea-level) about 10 m. 
Overlain by Upper Visby marl. — North-western Gotland : a very 
narrow belt along the shore between Stavsklint, in the parish of 
Tofta, and Hallshuk, in the parish of Hall. — The Lower Visby 
marl has a time equivalence with the Upper Valentian (Upper 
Llandoverian) of Britain. 


Literature : HEDE (J.E.) (1921); Lunpevist (G.), Hene (J.E.) & 
Sunpius (N.) (1940); Happıng (A.) (1941); Heng (J.E.) (1942), 
THORSLUND (P.) (1948). 

(J. E. HEDE). 


LUDIBUNDUS-LIMESTONE:.. a2 2 Ordovician 


JAANUSSON (1951). (Beyrichia limestone LINNARSSON, 1868; 
Lower part of the Chasmops limestone LINNARSON, 1871; Cysti- 
dean limestone + Gray limestone TónNquisT, 1874; Lower Chas- 
mops limestone, or Cystidean limestone LINNARSSON and TULLBERG, 
1882; Echinosphaerite limestone TULLBERG, 1882; Older Chasmops 
limestone WIMAN, 1907). 

A division of the Middle Ordovician. — Type locality: 
Fjäcka, Siljan district. Developed usually as bedded or slightly 
nodular calcarenites, in Västergötland preponderantly as mud- 
stones, in the Autochthon and the Skute nappe of Jàmtland 
mostly as nodular limestones, and at some other places in the 
Autochthon also as reef limestones of the Leptaena limestone 
type. The autochthonous Ludibundus limestone in Jámtland has 
a polymict conglomerate at the base and overlies different older 
Cambro-Ordovician formations and Archaean rocks. The con- 
glomerate is usually followed by a sandstone, called Loftarstone. 
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Also in the Tvären area (the beds being known only from erratics) 
the Ludibundus limestone begins with a polymict conglomerate 
which is followed by calcareous sandstone, and by different types 
of limestone, generally containing terrigenous sand or gravel. — 
In the uppermost part of the Ludibundus limestone several thick 
layers of metabentonite are intercalated between beds of chert, 
siliceous limestone, normal limestone, or mudstone. The main 
metabentonite beds are known, evidently in identical stratigra- 
phical position, from all areas except Jämtland and the South 
Bothnian, the beds of the latter area being known only as erratics. 
Moreover, the succession of strata in Öland and in the Tvären 
area does probably not reach the corresponding horizon. The 
thickest metabentonite beds so far known occur on Kinnekulle, 
Västergötland (THORSLUND, 1948). Thickness of the Ludibundus 
limestone at Kinnekulle ca. 23m, and in the Siljan district 
ca. 27m. 

The Ludibundus limestone has been distinguished long ago 
and has been given different names in different areas: Beyrichia 
limestone (LINNARSSON, 1868) in Västergötland, Cystidean lime- 
stone in the Siljan district (Törnquist, 1871), Lower Chasmops 
limestone or Cystidean limestone in Östergötland (LINNARSSON 
& TULLBERG, 1882), Echinosphaerite limestone in Öland (TULLBERG 
1882), Older Chasmops limestone in the South Bothnian area 
(WIMAN, 1907). THORSLUND (1938, 1940, 1948) used the name Lower 
Chasmops limestone. As none of these names, strictly speaking, 
was suitable for the designation of this division, the name Ludi- 
bundus limestone was proposed by Jaanusson, 1951. 

As pointed out by Jaanusson and STRACHAN (1954) the Ludi- 
bundus limestone, perhaps with the exception of its topmost part, 
corresponds to the zone of Nemagraptus gracilis of the graptolite 
facies, and thus also to the Upper Ogygiocaris shale in the 
overthrust region of Jämtland. The Sularp shale (LINDSTRÖM, 
1953) in Scania forms an equivalent in age to the upper part of 
the Ludibundus limestone. 

The Ludibundus limestone is usually fairly rich in fossils. 
Characteristic species : Asaphus (Neoasaphus) ludibundus 'Tórnq., 
A. (N.) glabratus (Ang.), Ogmasaphus costatus Jaan., Illaemus 
sphaericus Holm, I. scrobiculatus Holm, I. fallax Holm, I. 
warburgae Thorsl., I. oblongatus (Ang.), Panderia parvula (Holm), 
Stenopareia ava (Holm), Stygina nitens (Wiman), Bronteopsis 
concentrica (Linrs.), Pharostoma similis Thorsl, Dimeropyge 
parvula (Thorsl.), Phillipsinella cf. parabola (Barr. (in the 
uppermost part), Pseudosphaeroxochus tvaerensis Thorsl, Hemi- 
sphaerocoryphe sulcata Thorsl., Chasmops odini (Eichw.), Chas- 
mops n. sp, Ampyx costatus (Boeck), Cybele adornata 'Tórnq., 
Echinosphaerites aurantium (Gyll.), Heliocrinites granatum 
(Wahl.), Haplosphaeronis oblonga Ang., Caryocystites angelini 
Haeckel, Hoplocrinus dalecarlicus Regnell, Resserella cf. navis 
(Öpik), Leptelloidea musca Öpik, Cliftonia (Oxoplesia) dorsata 
(His.), Bimuria n. sp., Oepikina cf. dorsata (Bekker), Acantho- 
graptus suecicus (Wim.), Climacograptus bekkeri Öpik, Ortho- 
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(Ludibundus Limestone, continued) 


graptus uplandicus (Wim.), Diplograptus molestus Thorsl., Con- 
choprimitia leperditioidea Thorsl., Euprimites locknensis (Thorsl.), 
Steusloffia multimarginata Öpik, S. costata (Linrs.), Hesperidella 
esthonica (Bonn.), Laccochilina. decumana (Bonn.), Platybolbina 
kapteyni (Bonn.), Oepikella tvaerensis Thorsl. 


Literature : LINNARSSON (J.G.O.) (1868); LINNARSSON (J.G.O.) 
(1869); Torneuist (S.L. (1871); LINNARSSON (J.G.O.) (1871); 
TÖRNGUIST (S.L.) (1874); LINNARSSON (G.) E TULLBERG (S.A.) 
(1882); TULLBERG (S.A.) (1882); TorNeuist (S.L.) (1883); WIMAN 
(C.) (1907); THORSLUND (P.) (1938); THORSLUND (P.) (1940); 
THORSLUND (P.) (1948); JAANUSSON (V.) & MARTNA (J.) (1948); 
JAANUSSON (V.) (1951); JAANUSSON (V.) (1953); LINDSTRÖM (M.) 
(1953); Jaanusson (V.) & STRACHAN (I. (1954). 


(V. JAANUSSON). 


ISUNDECSANDSTONESZ. 0 202. ee Cretaceous 
BROTZEN (1942). 
See: CAMPANIAN and CRETACEOUS: Bibliography. 


LUSPAS EORMATION 206 EE A EE Caledonian 


N. MARKLUND, 1952 (G. F. F., Bd. 74, pp. 353-384) gave this 
name to a formation of metamorphic sedimentary rocks in the 
Sarvas region at the boundary between the Västerbotten and 
the Norrbotten Mountains. The L. formation is divided in to 
three divisions, from below: L. quartzite, L. phyllite and L. 
limestone, and it constitutes the second unit from above in 
MARKLUND's classification of the Ordovician of the boundary 
district. 

(O. KULLING). 


BICKRASEMARE S NS A Sen, O EIE Cretaceous 
GRÖNWALE (1913). 
See: SANTONIAN and CRETACEOUS: Bibliography. 


MANSTHICHTIAN!..9:75. 0080 RR: Cretaceous 
History. 


SCHLÜTER, 1869, distinguished Cretaceous with Belemnitella 
mucronata as a special division of the section. In this « Mucrona- 
tenkreide » (Mucronata chalk) was for a long time included all 
Upper Cretaceous in Sweden below the Danian and above the 
series with Actinocamax mammillatus. Already in 1882 NATHORST 
found that the Ahus-sandstone in the Kristianstad region repre- 
sented a younger part of the Mucronata chalk. Hace (1932) and 
LUNDEGREN (1933) agreed with this and considered certain chalk 
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occurrences near Malmö should be regarded as the youngest part 
of the Mucronata Senonian belonging to the zone of Scaphites 
constrictus (Sow.). In 1938 BROTZEN supposed that the occurrences 
of the Mucronata chalk could be compared partly with the 
Campanian and partly with the Maastrichtian. Except the upper 
part of the zone with Scaphites constrictus (Sow.), which should 
belong to the Maastrichtian, all other parts were ranged with 
the Campanian. A few years later, (1942 and 1945), BROTZEN 
found by researching the macro- and microfossils, that Scaphites 
constrictus should be regarded as the guide fossil of the entire 
Maastrichtian, and the zone with Dechenoceras coesfeldiensis 
Schl. should belong to the Upper Campanian. Besides the 
ammonite Scaphites constrictus (Sow.), BROTZEN stated that the 
cosmopolitic large foraminifer Neoflabellina reticulata (Rss.) 
could be used as a good guide fossil of the entire Maastrichtian. 
Maastrichtian was noted from some localities in the Kristianstad 
area by TRoEpssoN, 1942, HESSLAND, 1950 and JELETSKY, 1951. 
The profile of the deep drilling of Höllviken (BRoTzEN, 1945) could 
be estimated as a type section of the Maastrichtian in Sweden. 
The Belemnites of the « Mucronata chalk » in Sweden are hitherto 
too little known for a comparision with the Maastrichtian of 
Central Europe, but it seems that in the Swedish chalk all typical 
species of Maastrichtian belemnites occur: Belemnella lanceolata 
(Schlotheim, 1813), Belemnitella junior Novak and Belemnella 
cassimironensis Jel. 


Stratigraphy 
Danian 


zone with Pseudotextularia 
elegans Rs. 


zone with Pseudouvigerina 


Upper Maastrichtian with 
rugosa (Brotzen). 


Bolivinoides peterssoni Br. 
Belemnella cassimirovensis 
Jel. 


Stevnian ET ee De ee eee 
zone with Pseudouvigerina 


cimbrica (Troels.) 


zone with Pseudouvigerina 
cristata (Hag.) 


Middle Maastrichtian with [Upper darc with Inters 
Pseudovalvulineria gracilis, rupted sedimentation 

: Belemnitella junior Novak, |; ower zone with sedimen- 

Moenian (Scaphites tridens. 


tal interruption 


Lower Maastrichtian with Zone with several sedi- 
Belemnella lanceolata mental interruptions. 


Campanian 


In the Höllviken section the Maastrichtian begins with 
medium coarse limestones with clayish intercalations and a much 
varying content of quartz grains. The limestone is generally 
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(Maastrichtian, continued) 


gray or white-gray. Unconformities are very common in the 
section. The number of macrofossils in the cores of the deep- 
drilling is small. 

The Middle Maastrichtian in the same section contains in its 
lower part greyish limestones, sandy marls and conglomerates. 
Its higher part consists of a soft limestone with clayish intercala- 
tions. Both formations contain generally the same fossils. The 
foraminifer Pseudovalvulineria gracilis (Marsson) is the guide 
fossil. As macrofossils occur Magas pumilus, Brachylepas fallax, 
Inoceramus tegulatus, Terebratula gracilis, Scaphites constrictus 
and Scaphites tridens. 

The Upper Maastrichtian in the type section is generally re- 
presented by chalk or extremely soft limestones, with Scaphites 
constrictus and the typical Upper Maastrichtian foraminiferal 
fauna. Bolivinoides peterssoni (Brotzen) is entirely restricted to 
this part. The zones of this stage are characterized by foraminifera 
as follows: 

Pseudouvigerina rugosa Br. subzone 15 meter with Pseudo- 

textularia elegans. 

Pseudouvigerina cimbrica Tr. 

Pseudouvigerina cristata (Marsson). 

Only the Upper Maastrichtian contains flint beds. 

It was very difficult to create a comparable stratigraphy of 
the stages of this series based on the knowledge of the strati- 
graphy of the Maastrichtian at Maastricht in Limburg (Nether- 
lands). But the occurrences of the Maastrichtian at Moens Klint 
in Denmark, the « Klints » on the east side of the baltic island 
of Rügen (Germany) and Stevns klint (Denmark) are faunistically 
well known and permit the distinction of two subdivisions of the 
Maastrichtian. The fauna of the large outcrops at Rügen and 
Moen allows these occurrences to be ranged as type localities 
for the Lower and Middle Maastrichtian in the Circum-baltic 
region. This stage was called Moenian by BROTZEN, 1945. The 
upper part of the Maastrichtian in the Circum-baltic region is 
best known from Stevns klint. There the contact with the Middle 
Maastrichtian is not exposed, but the contact with the overlying 
Danian is excellently visible. This stage is called Stevnian by 
BROTZEN, 1945. This highest part of the Maastrichtian is charac- 
terized by the foraminifer Bolivinoides peterssoni Br. 

In the south-west region of the Province of Scania the entire 
Maastrichtian is covered by the Danian. Its thickness varies. A 
maximum of thickness situated East of Malmó reaches more 
or less 600 meters. The section of the Lower and Middle Maastri- 
chtian contains many sandstones and coarse conglomerates, 
which show the changes of shorelines during this time. During 
1956 the contact between the Danian and the uppermost Stevnian 
was exposed in the quarry of Limhamn, Malmö. In the region 
of Ystad, the thickness of the Maastrichtian is much less than 
in the west and north-west. Around the upplift of Palaeozoicum, 
granite and gneiss in Central Scania (Romeleäsen), even the 
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Maastrichtian is folded up and is lying underneath the Qua- 
ternary. Outcrops are very rare, a few of them are situated in 
the Rödmölla region. The facies of the outcrops is limy-arena- 
ceous containing Scaphites constrictus. This limy-arenaceous 
facies was called Köpinge-sandstone, which also includes Cam- 
panian and Santonian. 

Some occurrences of chalk, a few kilometers east of Malmö 
are large enough for intensive quarrying. They are embedded in 
boulder clay and are not in contact with the underlaying Cre- 
taceous. These beds belong to the upper part of the Maastrichtian. 
These occurrences were already known by LINNÉ since 1751. 
SCHLÜTER in 1870 called these occurrences « Tullstorp krita » 
(Tullstorp chalk). 

In these isolated boulders occurs a typical Maastrichtian 
fauna with Pteria danica, Lima geinitzi, Rhynchonella retracta, 
Trigonosemus pulchellus, Scaphites constrictus. 

In the region of Kristianstad the Maastrichtian is known from 
a calcareous sandstone with marly facies near Åhus (see Hess- 
LAND, 1950). The Upper part of this so called hus sandstone 
seems to belong to the Lower Maastrichtian. Its facies proceeds 
into the sandy zones of the Lower and Middle Maastrichtian of 
the Malmö region. 

TROEDSON, 1947, noted that conglomerates and coarse chalky 
limestone near Bjärnum represented the Maastrichtian (Bjärnum 
conglomerate). Studies of the foraminiferal fauna proved that the 
occurrence belongs to the Lower Maastrichtian. Here the 
Maastrichtian is deposited directly on the igneous rocks of the 
Archaean. In a quarry at Balsvik north of Kristianstad Maastrich- 
tian is found overlying limestones with an Actinocamax n. sp., 
closely related to Actinocamax mammillatus. This new Acti- 
nocamax is associated with Belemnitella mucronata var. senior 
Nov. 1913, which indicates an Upper Campanian age. Between 
the Campanian and the Maastrichtian the borderplane is irregular. 
The Maastrichtian begins with a conglomerate and glauconitic 
sediments and contains Belemnella lanceolata (Schlot.) in the 
typical form like that figured by Novak 1913 and ARCHANGELSKY 
1912 from Eastern Europe. The abundant microfauna indicates 
Lower Maastrichtian age. Here breaks in the sections exist like 
those well known from the deep-drillings in the Malmö region. 

Some isolated flint-boulders far north of Scania in Middle 
Sweden and on Gotland make possible the assumption that the 
Maastrichtian extended far to the north before the destruction of 
mesozoic sediments by erosion took place during the Tertiary 
and the Quaternary. (Brotzen, 1938). 

Bibliography, see: Cretaceous. 

(F. BROTZEN). 


MACHOUBUS LIMESTONE .......:...0....28% Ordovician 

REMELE (1883). (Youngest limestone in Oland [« Olands yngsta 
kalk >] SJÖGREN, 1851; lowest part of the Graptolite limestone 
TónNquisT, 1867; lowest part of the Cement limestone TÖRNQUIST, 
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(Macrourus Limestone, continued) 


1871; upper part of the Chasmops limestone, LINNARSSON, 1871; 
Gray Trinucleus marl TorNnaquist, 1874; Upper Chasmops lime- 
stone LINNARSSON & TULLBERG, 1882; Bryozoan limestone TóRN- 
QUIST, 1883). 

Uppermost shelly facies division of the Middle Ordovician. 
Developed in the Siljan district and apparently also in the South 
Bothnian (where its occurrence is known only from erratics) as 
bedded and nodular gray limestones intercalated with calcareous 
mudstone, in Östergötland as bedded and slightly nodular gray 
limestone, in Óland and beneath Gotland from boulders and deep 
borings, respectively, as calcareous siltstone. In the Autochthon 
of Jämtland the formation is represented by shale with limestone 
intercalations (mixed facies) (THORSLUND, 1940), and in Väster- 
gótland by graptolite shale (THORSLUND, 1948). In both these areas 
the shale contains graptolites of the Dicranograptus clingani zone 
(see this zone). In the Siljan district large lenses of reef limestone 
of the Leptaena limestone type are developed in the Macrourus 
limestone (see Kullsberg limestone). The thickness of the 
Macrourus beds outside the reef lenses and their immediate 
surrounding is in the Siljan district 8.5-9.0m, and beneath 
Gotland 0.4 m. 

This division was distinguished for the first time in erratics 
in Öland (SJÖGREN, 1851), later in the Siljan district (LINNARSSON, 
1871, beds lettered c in his sections), and in Östergötland (LiN- 
NARSSON & TULLBERG, 1882). The name Macrourus limestone 
proposed by REMELE (1883) is now generally adopted. At the 
present state of our knowledge, however, the possibility cannot 
be excluded that the index fossil Chasmops macrourus is a junior 
subjective synonym of C. extensa (Boeck), and if this should 
prove true, the name of this division may be subject to a change. 

The fauna of the Macrourus limestone other than the trilo- 
bites is at present insufficiently known. From Östergötland and 
the normal facies of the Siljan district the following species 
have been reported : Chasmops macrourus Ang. [= ? junior subj. 
syn. of C. extensa (Boeck)], Illaenus fallax Holm, Stenopareia 
ava (Holm), Cryptolithus discors (Ang), Platystrophia lynx 
(Eichw.), Dolerorthis n. sp., Streptelasma sp., Coelostylis toern- 
quisti (Lindstr.), Haplosphaeronis oblonga (Ang.), etc. The cal- 
careous siltstone in the erratics in Öland contains a rich 
fauna, including: Chasmops macrourus Ang., C. bucculenta 
Ang., Pharostoma n. sp., Conolichas deflexus (Ang.), C. sjögreni 
Warb., Platylichas robustus Warb., P. dalmani Warb., Leiolichas 
illaenoides (Nieszk.), Actinomena asmusi (Vern.), Porambonites 
schmidti Noetl., Triplesia n. sp., Streptelasma? sp., Oepikella 
canaliculata (Krause), Oepikium flabelliferum (Krause), Bolbina 
minor (Krause), Sigmoopsis carinata (Krause), « Conularia » 
celandica Holm. 

As pointed out by THORSLUND (1940, 1948) the upper part 
at least of the Macrourus limestone is contemporaneous with the 
Dicranograptus clingani zone. 


221 


Literature: SJÖGREN (A.) (1851); Törneuist (S.L. (1867); 
TónNquisT (S.L.) (1871); LINNARSSON (G.) (1871); Törnauıst (S.L.) 
(1874); LINNARSSON (G.A.) & TULLBERG (S.A.) (1882); TULLBERG 
(S.A.) (1882); REMELE (S.L. (1883); Torneuist (A.) (1883); 
ANDERSSON (J.G.) (1893); ANDERSSON (J.G.) (1893); THORSLUND 
(P.) (1938); THORSLUND (P.) (1940); THORSLUND (P.) (1948); Jaa- 
NUSSON (V.) & MARTNA (J.) (1948); Jaanusson (V.) & STRACHAN 
(L) (1954); ManrNa (J.) (1955). 

(V. JAANUSSON). 


MALAR SANDSTONE SERIES .............. Pre-Cambrian 


Term originally proposed by A. Erpmann in 1868. (In 1862, 
A.E. TORNEBOHM called this sandstone Ekerö sandstone). The se- 
ries occurs in Lake Mälaren, to the west of Stockholm, where it 
has been preserved thanks to faults. It has very restricted areal 
distribution, and, most frequently, only its lower parts have been 
preserved from degradation. The series consists of red to greyish 
sandstones and arkoses, conglomerates, and a bed of amygdaloid 
basalt grading into dense basalt, or diabase (Mälar diabase). 


The Mälar sandstone was regarded as Devonian by A.E. 
TORNEBOHM in 1862, as probably Cambrian by A. ERDMANN in 1868, 
and as Cambrian or Ordovician by TónNEBOHM in 1878. A.G. 
NarHonsT (1879) paralleled it with a sandstone formation in the 
Visingsö series. (Compare this term.) In 1884, he referred it to 
Cambrian. A G. Höcsom (1893) classed it as Cambro-Silurian. 
In 1894, NarHORST regarded the age of the Malar sandstone as 
rather dubious — it might be correlated either with the Almes- 
äkra series, or with the Dala sandstone series, or with the Lower 
Cambrian Fucoid sandstone. In 1896, TÖRNEBOHM included it in 
Algonkian, however. P. J. HorwquisT (1909) paralleled the Malar 
sandstone with the Dala sandstone and referred both of them 
to Younger pre-Cambrian. In 1910, A. G. Höcsom and TónNEBOHM 
considered the Mälar sandstone to be Jotnian. From that time, 
the Jotnian age seems to have been adopted by all geologists 
exclusive of A. HADDING (1929), who assumed a Lower Cambrian 
age to be more probable. 


P.H. LunpegärpH (1954; compare also E. WIMAN, 1941) has 
arrived at the following scheme of the preserved sandstone strata 
in the western part of Lake Mälaren, between Vesteräs and 
Eskilstuna. 

2. Red grey white quartz-felspar arkose cemented with 
quartz and calcite. The arkose frequently contains flat 
pebbles and small flat fragments of clayish slate, or shale. 

1. Conglomerate showing pebbles of the surrounding Archean 
rocks in arkosic matrix. Gradations into the normal arkose 
described above are frequent. 


LUNDEGARDH considers it probable that the basic lava encount- 
ered in the region — amygdaloid basalt, or basaltic lava breccia, 
grading into dense, sometimes agglomeratic basalt, or diabase 
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(Mälar Sandstone Series, continued) 


(Mälar diabase) — is exclusively effusive. Finds of sandstone 
fragments in the basalt indicate that the lava covers the arkose. 
WIMAN (1941) supposes that the lava has intruded between the 
conglomerate and the arkose. The surface of the lava bed shows 
single cracks filled with sandstone, however. The lava thus seems 
to have been covered with sandstone after its solidification. 

LUNDEGARDH points out the similarities between the Malar 
and Gávle diabases. He interprets these rocks as separate intru- 
sions of one Jotnian magma. 


Selected bibliography : TÖRNEBOHM (A.E.) (1862); ERDMANN 
(A.) (1868); TÖRNEBOHM (A.E.) (1878); NatHorst (A.G.) (1879); 
NarHonsT (A.G.) (1884); HöcBom (A.G.) (1893); NatHorst (A.G.) 
(1894) ; TónNEBOHM (A.E.) (1896); Horwquisr (P.J.) (1909); HöcBoMm 
(A.G.) (1910); TómNEBOoHM (A.E. (1910); Tamm (O.) (1915); 
ASKLUND (B.) (1924); Happine (A.) (1929); WIMAN (E.) (1941); 
LuNpEGàmpH (P.H.) (1954). 

(A. Höcsom T and P.H. LuNDEGÓRDH). 


MAT ARESERIE Sk tros ee m E Pre-Cambrian 


Term in 1949 proposed by N.H. MAGNUSSON for the old 
Archean sedimentary rocks in and around the Mälar basin, at 
and to the west of Stockholm. The Mälar series should have 
developed simultaneously with the Larsbo series and chiefly 
consists of arkoses, mica quartzites, schist gneisses grading into 
schlieren gneisses, or veined gneisses, which are in most cases 
garnetiferous, and basic volcanics. Veined, or schlieren gneisses 
are by far most frequent. These often contain sillimanite, cor- 
dierite, graphite, and disseminated sulphide ore. In Södermanland, 
a number of limestone layers seem to belong to the Mälar series. 

In MagNUSSON's petrological scheme of 1949, the Malar 
series has been placed immediately above the Grythytte series 
and below the urgranit series (primorogenic Svionian green- 
stones and granites). (See Leptite system and Svionian.) Accor- 
ding to modern Finnish nomenclature, the Mälar series should 
be included in Bothnian. (Compare P.H. LUNDEGåRDH, 1956.) 


Literature: MAGNUSSON (N.H.) (1949); LuNpEcàmpH (P.H.) 
(1954); LunDEGärbH (P.H.) (1956). 


(P. H. LUNDGåRDH). 


MAMMILLATUS CONGLOMERATE ............ Cretaceous 


HappiNa (1927) = Tosterup conglomerate. 
See: CAMPANIAN. 


MAMMILLATUS ZONE .................. ess Cretaceous 


Mosere (1884) = Actinocamax mammillatus zone. MOBERG 
(1884) = Mammillatuskritan. 


See: CAMPANIAN. 
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MEET EE Ee Caledonian 


A local synonym for the Sunne quartzite (q.v.), referring 
to the reappearance of the same rock at Marby on the western side 
of Lake Storsjön in Jämtland. According to ASKLUND, 1933 (S. 
G. U., Ser. C, N° 417) the two occurrences at Sunne and Marby, 
represent two different overthrust sheets: The Sunne Nappe and 
the Föllinge Nappe. At Marby the quartzite is unconformably 
overlain by fossiliferous Lower Cambrian. (See Sunne quartzite). 


(G. BEXELL). 


« MARGELSKIFFER MED KALKBAND» ........ Silurian 


MunTHE (1907). 
See: «MARL-SHALE WITH LIMESTONE BANDS ». 


« MARL-SHALES WITH LENSES AND BANDS OF LIME- 
STONE » (« Marl-shale series») ............... Silurian 


MUNTHE (1910). 


Under this designation MuNTHE has brought together the 
« Oldest marl-shale with bands and lenses of marly limestone » 
in the central part of southern Gotland and a series of strata 
consisting mainly of thin layers of marl alternating with thin 
bands and thin lenses of argillaceous limestone occurring within 
more northern distriets of Gotland, viz., in the district of Tofta, 
in the Västergarn-Roma district, and in the Klinte-Eksta district. 
In addition, «a sandy limestone or fine-grained calcareous 
sandstone » occurring within the last-mentioned district is 
included by MUNTHE in the series of strata here in question. — 
The deposits included by MUNTHE in « Marl-shales with lenses 
and bands of limestone » and regarded by him as belonging to 
« one and the same series of strata », are by HEDE, 1921, referred : 
those of the Tofta district to Upper Visby marl; those of the 
Västergarn-Roma district to Slite group; those within the district 
of Klinte-Eksta to Slite group, Mulde marl, and Klinteberg 
limestone (Klinteberg group, 1942), and those within the central 
part of southern Gotland to Hemse group. — According to 
MUNTHE, strata correlative with « Marl-shale series » are prob- 
ably to be found in the Colonus shale of Scania. 


Literature : MuNTHE (H.) (1910), Geol. Fóren. Fórh., Band 32, 
(J. E. Hebe). 


«MARL-SHALE WITH LIMESTONE BANDS » (« Margelskiffer 
med kalkband») ......... u... E Eeer Silurian 
MUNTHE (1907). 

A series of strata consisting mainly of thin beds of bluish- 
grey, soft marl alternating with thin layers and thin lenses of 


grey, dense or fine-grained, argillaceous limestone. According to 
MUNTHE 1907, the topmost part (about 0.1 m thick) of the series 
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(« Marl-Shale with Limestone Bands » (« Märgelskiffer med 
Kalkband »], continued) 


is developed as a thin-bedded, dense limestone (Dayia limestone), 
in places very rich in Dayia navicula (J. de C. Sowerby). Over- 
lain by Girvanella marl. — Central part of southern Gotland. — 
According to MuNTHE 1907, corresponding to «the Petesvik- 
Hablingbo fauna» within division c (« Younger marl-shale and 
sandstone ») of LINDSTRÖM 1888. In 1910 referred by MUNTHE to 
« Oldest marl-shale with bands and lenses of marly limestone » 
and Dayia flags, and in 1921 included by Heng in Hemse group. 

Literature : MuNTHE (H.) (1907), Geol. Fören. Förh., Band 29. 


(J. E. HEDE). 
MASURSLEIMES TONE S I EE Ordovician 
TORNQUIST (1883). 
See: SLANDROM LIMESTONE. 
MASTOGLOIA-GRENZE fac scan cs EE un Quartar 
Siehe: CLYPEUS-BILDUNGEN. 
MAUREIDEN*SERIES Hos ee en Pre-Cambrian 


See: SKELLEFTE FIELD. 


MEDELBALTISK MORAN (Mittelbaltische Morane) . Quartar 
Siehe: BALTISCHE MORÄNE. 


«MEDEL-GOTLAND .:i»::..32:59:521 d EE Silurian 
LINDSTRÖM (1861). 
See: « MIDDLE GOTLAND ». 


MEGALASPIDES DALECARLICUS ZONE ...... Ordovician 
TJERNVIK (1956). 
See: PLANILIMBATA LIMESTONE. 


MEGALASPIS PLANILIMBATA ZONE 
WESTERGARD (1931). 
Synonymous with the Planilimbata limestone. 
See: PLANILIMBATA LIMESTONE. 


Sé e Ordovician 


(T. TJERNVIK). 


e MEGALOMUS BANKS » (9) .................... Silurian 


LINDSTRÖM (1888). [« Large banks of Megalomys and Trime- 
rella » (g) LINDSTRÖM 1887; « Uppermost Megalomus and Trime- 
rella beds > BaTHER 1893]. 


The next youngest of the divisions into which LINDSTRÖM 
divided the strata of Gotland. In this division were included the 
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Megalomus- and Trimerella-bearing limestones occurring in 
northern and central Gotland, and certain limestone beds, in 
which, according to LINDSTRÖM, Megalomus is lacking and repla- 
ced by Trimerella, occurring within the southern part of the 
island. Underlain by «Crinoid and coral conglomerate (lime- 
stone) » and overlain by « Cephalopodan and Stromatopora 
beds >. — The deposits included by Linpström in his division g 
are, by several geologists, regarded as representing different 
stratigraphic horizons. The deposits in question occurring in 
northern Gotland are now referred to Slite group; those in the 
central part of the island to Klinteberg group and Hemse group, 
and those in the southern part to (?) Hamra limestone. 
Literature : LINDSTRÖM (G.) (1888). 
(J. E. HEDE). 


MEGALOMUS HORIZON (VII) ................... Silurian 


Hepstrom (1910). (Megalomus limestone MUNTHE, 1907; Ge- 
nuine Upper Gothlandian Hepoström, 1910). 


« Megalomus-bearing limestone, often deficient in or without 
Megalomus, whose appearance is due to the nature of the rock; 
may partly be developed as Crinoid limestone and shales, partly 
as reefs.» Underlain by Leperditia shales (VI) of HEDsTRöm. — 
Northern Gotland. — The bulk of the deposits included in Mega- 
lomus horizon are by Hepe, 1921, assigned to Slite group. 


Literature : MuNTHE (H.) (1907); Hepstrom (H.) (1910). 
(J. E. HEDE). 


MEGALOMUS-TRIMERELLA BED ............... Silurian 
MuNnTtHE (1910). 
A synonym for « Youngest crystalline limestone » of MUNTHE. 


« MELLERSTA GRAPTOLITSKIFFER » ........ Ordovician 
See: MIDDLE GRAPTOLITE SHALE. 


MENSTRASK GROUP (Mensiräsk conglomerate) 
See: SKELLEFTE FIELD. Pre-Cambrian 


MERISTELLA CRASSA (and HOMALONOTUS PLATYNO- 
TUS)EZONE EE hansen a es Ordovician 


TROEDSSON (1921). 
See: DALMANITES BEDS. 


« MERISTELLA » CRASSA (and PTYCHOPHYLLUM CRAI- 
GENSE)ÓZONES CIT onn. M CE aH Ordovician 


THORSLUND (1935). 
See: DALMANITINA BEDS. 


85 
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MESKET (AGGLOMERATE, GREENSTONE) SERIES 
Caledonian 


P. QUENSEL, 1922 (G. F. F., Bd. 44, pp. 674-677) gave the name 
the Mesket agglomerate to a thick sequence of metamorphic vol- 
canic basic rocks, partly with agglomerate structure etc. in the 
Mesket-Gabbi Massif in the northern part of the Västerbotten 
Mountains. 

G. Beskow, 1925 (G.F.F., Bd. 47, pp. 145-151) reported a 
sequence of volcanic rocks of « melafyric-quartz porphyric » com- 
position from Mt. Södra Storfjället in the western part of the 
Västerbotten Mountains and named it the Mesket Formation. 
B. placed the Mesket volcanics immediately above the « Vojtja 
quartzite conglomerate » which seems partly to have « mesket » 
cement and he outlined a preliminary stratigraphy for the vol- 
canic — sub-voacanic sequence in the southern part of the moun- 
tain massif. B. held, that the limestone, which in other parts of 
the Västerbotten Mountains rests on the Vojtja conglomerate, 
must be synchroneous with the Mesket volcanics. 

O. Kurrinc, 1925 (G.F.F., Bd. 47, pp. 367-375) discovered 
Silurian fossils in the limestone in a district SE of Mt. Sódra 
Storfjället. Since the limestone is connected with the Vojtja con- 
glomerate and the conglomerate, according to Beskow and Quen- 
sel, has some « mesket » cement, the Mesket volcanism must be 
of Silurian age. 

G. Beskow, 1929 (S.G.U., Ser. C, n? 350) carried out a 
detailled survey on the « Mesket Formation » in Mt. Södra Storf- 
jallet and published some new informations on the volcanics in 
the Mesket-Gabbi Massif. To the M. formation he referred in 
the first place the basic volcanics but also some keratophyre 
rocks, intermediate lavas, and sedimentary rocks. B. was of the 
opinion, that the Mesket Series presents the uppermost formation 
in the districts mentioned and that the Silurian Vojtja conglo- 
merate was laid down when the Mesket volcanism commenced. 

O. Kurung, 1933 (G.F.F., Bd. 55, pp. 167-422) adopted the 
name Mesket for the second series from above in his stratigra- 
phical subdivision of the Ordovician of western facies in the 
Västerbotten Mountains. The M. Series comprises greenstones, 
partly with agglomerate — conglomerate structure, green-schists 
(altered tuffitic rocks), porphyritic rocks, quartz-albite porphyry, 
lenses of albite granite, slates, carbonate rocks, and fine-grained 
conglomerates. Above: the Gilliks Series. Below: the Rotik Se- 
ries. The well-preserved agglomerate-conglomerate bearing green- 
stones of the series in Lake Seimajaure district are named the 
Seima greenstone. See : Seima greenstone. 

O. komme 1938 (G. F.F., Bd. 60, pp. 153-176) reported on 
the Mesket volcanics in the Mesket-Gabbi district and Mt. Södra 
Storfjället, and gave for the former district a detailed stratigraphy 
of the volcanics and of the thick, partly calcareous mica-schists 
between the lava beds and the Vojtja conglomerate. 

O. Kurring, 1941 (G. F.F., Bd. 63, pp. 101-116) suggested that 
a sequence of phyllitic schists with intercalated greenstones and 
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black slaty schists with intercalated sheets of porphyry in Lake 
Ikisjaure district of southern Norrbotten Mountains could pro- 
bably be referred to the Mesket Series. 

G. Kautsky, 1949 (G. F. F., Bd. 71, pp. 253-284) correlated the 
Mesket lavas of the central part of the Västerbotten Mountains 
with lavas in the Sulitelma-Salojaure district of the Norrbotten 
Mountains and some other districts. 

G.J.J. ALEva, 1950 (The geology and petrography of the Gabbi- 
Mesket region, Diss. Amsterdam) gave a description of the 
Mesket-Gabbi area including the type locality of the Mesket 
lava, and gave the following stratigraphical scheme for the higher 
metamorphic schists with the lava beds: Upper schists, Vojtja 
conglomerate, Middle schists, Mesket amphibolites, and Lower 
schists. He could find no pronounced difference in facies between 
the rocks of the lower, middle and upper schists. 

C.J. MuLDER, 1951 (Geology and Petrology of the Region 
between Lake Överuman and Tärnasjön, Diss., Amsterdam) sur- 
veyed a district to the south of the Gabbi-Mesket district and 
described its Mesket lavas with agglomerate beds. 

N. MARKLUND, 1952 (G.F.F., Bd. 74, pp. 353-384) gave the 
name « The Mesket Series » to the lowest series in his classifi- 
cation of the Ordovician of the « Sarvas region » in the southern- 
most part of the Norrbotten Mountains. In his Mesket Series he 
included the three formations; the Jullega Formation, the Tjäula 
Formation, and (lowest) the Klippo Formation. See under these 
headings. 

O. KULLInG, 1955 (S. G. U., Ser. Ca, n° 37) treated the 
Mesket volcanics and the Mesket Series in the Västerbotten 
Mountains. Referring to his earlier description of the Mesket 
Series in the central part of the Västerbotten Mountains he 
defined the Mesket series as the second series from above in the 
Ordovician sequence, built up of transgression conglomerate (con- 
glomerate-slate), slates with carbonate intercalations, and thick 
greenstone lava with keratophyric intercalations. The greenstones 
and slates below the conglomerate he referred to his Ro Series. 
As regards the « Mesket Series » of N. MARKLUND, K. referred it 
to his Pieske Series, and added M:s «Sarvas Series» to his 
Mesket Series. In a table K. correlated the Mesket Series in some 
Västerbotten areas with rock series of certain other Scandinavian 
Caledonian geosynclinal and extra-geosynclinal areas. 


(O. KULLING). 


MICKWITZIA SANDSTONE ae. IT Cambrian 


Horm (1901). (Lower part of Regio Fucoidarum ANGELIN, 1854; 
Eophyton sandstone WALLIN, 1868). 


Type locality Lugnäs (Vätergötland). A thin-bedded grayish, 
after weathering reddish, hard fine-grained almost pure quartz 
sandstone (calcareous in some thin layers), interstratified with 
seams of grayish-green clay shale. Total thickness about 10 m. 
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(Mickwitzia Sandstone, continued) 


At places the sandstone is soft grayish-green or grayish-yellowish 
and with clayey material intermixed in the matrix. This type is 
often rich in trails (« Eophyton sandstone »). Basal stratum arkosic 
with kaolin and secondarily formed calcite in the cement or is the 
arkose replaced by a conglomerate with pebbles of quartz, more 
seldom feldspare or weathered Archaean gneiss. Pebbles rounded 
or occasionally distinctly wind-worn (« Dreikanters »). Among the 
pebbles are also small fragments of red slate. At Lugnäs and the 
northern end of Mount Billingen the rock is rich in pebbles of a 
fine-grained gray, on the surface red-brown type of a rock con- 
taining 50 to 75 % of siderite and supposed to be remnants of local 
continental deposits, formed not long before the Lower Cambrian 
transgression. Basal bed thin, the typical Mickwitzia sandstone 
begins already 5 to 10 centimeters above its substratum of deeply 
weathered gneiss (« Millstone gneiss»). Fossils: Mickwitzia 
monilifera (Linrs.), M. pretiosa Walc., Volborthella tenuis Schmidt, 
Torellella laevigata (Linrs.), the latter abundant in the basal 
bed, and the problematic Syringomorpha nilssoni (Torell), known 
also from the Hardeberga sandstone in Scania and from the 
Lower Cambrian sandstone in Närke. Trails and tracks: 
Eophyton, Cruziana, Spiroscolex spiralis Torell (worm-track or 
impressions of the tentacles of Medusinae), Diplocraterion paralle- 
lum Torell, Monocraterion and impressions of different « species » 
of Medusina. The Mickwitzia sandstone belongs to the 2nd faunal 
zone of the Holmia beds (q. v.) and was by MoBERG parallelized 
with the zone of Holmia torelli in Scania and the Eophyton sand- 
stone (Alc) in Esthonia. It is separated from the overlying Lin- 
gulid sandstone by a congolmerate. 


For bibliography, see: Lingulid sandstone. 
(G. BEXELL). 


« MICRODISCUS » SCANICUS ZONE ............ Cambrian 


TULLBERG’s zone h 1882 [above the zone with Ctenocephalus 
(« Conocoryphe ») exsulans]. The index fossil (now Eodiscus 
scanicus) is relatively common at Andrarum in a thin layer above 
the Exsulans limestone, rare at Gislóvshammar and not met with 
in other areas of Scandinavia. See Paradoxides shale, where the 
zone together with the Acrothele granulata conglomerate and 
the Exsulans limestone is included in the zone with Ptychag- 
nostus (Triplagnostus) gibbus. See: TULLBERG (S.A.) (1882), 
SIG UM Ser. C N2 50: 


(G. BEXELL). 
MIDDLE CAMBRIAN. 
See: PARADOXIDES SHALE. 
MIDDLEESDANIAN. onerar i u EE Cretaceous 


See: DANIAN. 


229 


MIDDLE DICELLOGRAPTUS SHALE .......... Ordovician 
TÖRNQUIST (1889). 
See: DICELLOGRAPTUS SHALE. 


« MIDDLE GOTHLANDIAN » .................... Silurian 
HEpDSTROM (1910). 


Lower division of Upper Gothlandian of Hepstrom, 1910. 
Includes subdivision IV a (« Bottom-stratum with Stromatoporan 
limestone and Spongiostroma-layers »), IV b (« Ostracodan lime- 
stone, etc. »), V (« Brownish-yellow layers »), and VI (Leperditia 
shales). According to Hepstrém, these subdivisions constitute the 
« Western facies » and correspond to a « Middle facies of marl- 
shales, at the top rich in limestone» and an «Eastern or 
Gothemfacies ». — Northern Gotland. — The deposits referred by 
HEDSTRöM to « Western facies » and « Middle facies » of « Middle 
Gothlandian » are by Heng. 1921, included in Slite group and 
those referred to « Eastern or Gothem facies» in Klinteberg 
limestone (Klinteberg group, 1942). — For « Middle Gothland- 
ian » in the sense given by WEDEKIND, 1927, see Mittelgotlandium. 


Literature : Hepström (H.) (1910). 
(J. E. HEDE). 


« MIDDLE GOTLAND » (« Medel-Gotland ») ...... Silurian 
LINDSTRÖM (1861). 


The middle of the three divisions into which LINDSTRÖM in 
1861 divided the strata of Gotland. Underlain by Visby group and 
overlain by « South Gotland » (in the sense given by LINDSTRÖM, 
1861). — Central and northern Gotland (with the exception of 
a narrow belt along the north-western coast). — The deposits 
included by LINDSTRÖM in his « Middle Gotland » are by later 
geologists subdivided into several formations, and are now 
referred to Högklint group, Tofta limestone, Slite group, Halla 
limestone, Mulde marl, Klinteberg group, and Hemse group. 


Literature : LINDSTRÖM (G.) (1861), Öfvers. K. Vet.-Akad. 
Fórh., Arg. 17 (1860), n° 8. 
(J. E. HEDE). 


MIDDLE GRAPTOLITE SHALE ............... Ordovician 
LINNARSSON (1873), 1875. 


Type locality : Fägelsäng, Scania. Originally a denomination 
for dark, graptolite bearing shales underlain by the Orthocera- 
tite limestone, and supposed to be overlain by the Chasmops 
limestone. A table by LINNARSSON (1879) shows that the unit 
corresponds to the Upper Didymograptus shale, and the Lower, 
and (approximately) the Middle Dicellograptus shales. In Turr- 
BERG's detailed table (1883) the lowermost zone of the Upper Didy- 
mograptus shale is excluded from the unit. 
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(Middle Graptolite Shale, continued) 


See: Didymograptus shales and Dicellograptus shale, res- 
pectively. 


Literature : LINNARSSON (G.) (1873); LINNARSSON (G.) (1875); 
LINNARSSON (G.) (1879); TULLBERG (S.A.) (1883). 


(T. TJERNVIK). 


« MIDDLE OR NORTH GOTLAND» .............. Silurian 
SCHMIDT (1890). 


The middle of the three divisions into which Scummr in 1890 
divided the strata of Gotland. In this division were included all 
the strata of northern Gotland except those belonging to Linp- 
STRÓM's divisions a to e (i.e., « Oldest red shale beds with Arach- 
nophyllum >, Stricklandinia marl, « Younger marl-shale and 
sandstone », « Limestone with marl-bands, or oolite in southern 
Gotland », and Pterygotus beds) as far as the Visby district is 
concerned. Overlain by « zone of Pentamerus conchidium » (by 
SCHMIDT previously included in « Middle zone», and in 1890 
referred to « South Gotland »). 


Literature : ScHMIpT (F.) (1890). 
(J. E. HEDE). 


MIDDEEZOBDOVICTANGE Sydow E Ordovician 


RAYMOND (1916). (Upper part of the Regio Asaphorum and 
lower part of the Regio Trinucleorum ANGELIN, 1854; uppermost 
part of the Orthoceratite limestone and Chasmops limestone 
LINNARSSON, 1871; uppermost part of the Orthoceras limestone 
Series and Chasmops Series THORSLUND, 1940). 


The lower boundary of the Middle Ordovician was drawn 
originally between the Gigas and Platyurus limestones. Following 
JAANUSSON (1953) and JAANUSSON & STRACHAN (1954) this boundary 
is drawn here between the Platyurus and Schroeteri limestones 
in the shelly facies, and between the Didymograptus and Dicello- 
graptus shales in the graptolite facies. REGNELL (1945) included 
both Asaphus and Chasmops Series in Middle Ordovician, but 
this delimination has not been adopted. The strata referred 
here to the middle and upper part of the Middle Ordovician 
were distinguished by LINNARSSON (1871) as Chasmops lime- 
stone, and those now included in its lower pat were usually 
regarded as belonging to the topmost Orthoceratite limestone 
(LINNARSSON, 1871; TÖRNQUIST, 1874; TULLBERG, 1882; MOBERG, 
1890, 1911, etc.). In the latter beds, however, Törnquıst (1883) 
distinguished in the Siljan district a special subdivision, named 
Flagkalk, which he included in the Chasmops limestone. Mainly 
on account of the scanty knowledge of these beds in other 
areas, and of the uncertainty of their correlation he gained no 
followers in this respect among other authors. Later on when the 
fauna and the correlation of the Flagkalk had become better 
known this subdivision was included in the Chasmops beds under 
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the new name of Crassicauda limestone (Jaanusson 1947, THORS- 
LUND 1948). Recent researches, for the greatest part still unpu- 
blished, have shown a rather close, faunistical as well as litholo- 
gical connection to exist between the Schroeteri and Crassicauda 
limestones. The Schroeteri limestone was, therefore, included in 
the Middle Ordovician by Jaanusson (1953, p. 461). It seems pre- 
ferable to use the term Chasmops limestone in its original sense 
(LINNARSSON 1871), i.e. including only the Ludibundus and the 
Macrourus beds. The lower part of the Middle Ordovician (i. e. 
the Schroeteri and the Crassicauda beds) was shown to corres- 
pond to the Llandeilo of the British Ordovician sequence by 
JAANUSSON & STRACHAN (1954). 

In most areas the Middle Ordovician is developed as bedded 
limestones exclusively, or as bedded and nodular limestones with 
intercalations of calcareous mudstone. In Västergötland mudstones 
preponderate with intercalations of limestone, and there the top- 
most part is formed by graptolite shale. In Öland and beneath 
Gotland the topmost part of the Middle Ordovician consists of 
calcareous siltstone. In the overthrust region of Jämtland most 
part of Middle Ordovician is formed by shales with intercalations 
of limestone and, in the western nappes, also sandstone, and con- 
tains both graptolites and trilobites, gastropods, etc. (mixed facies). 
In Scania graptolite shales predominate, but also mudstones con- 
taining shelly faunas occur in some places. In the Lockne area 
of the Jämtland Autochthon and in the Siljan area reef limestones 
are occasionally developed in the Chasmops limestone. Thickness : 
Siljan district ca. 53 m, Kinnekulle ca. 42 m, beneath Gotland 
(from borings) ca. 26 m. 

The modern division of the Middle Ordovician is shown in the 
following tables. 

Literature: ANGELIN (N.P.) (1854); LINNARSSON LOGO) 
(1871); Tornaquist (S.L.) (1874); TULLBERG (S.A.) (1882); Torn- 
auıst (S.L.) (1883); MosEna (J.C.) (1890); HappiNa (A.) (1913); 
Happing (A.) (1915); RAYMOND (P.E.) (1916); Funkauıst (H.P.A.) 
(1919); THORSLUND (P.) (1938); THORSLUND (P.) (1940); REGNELL 
(G.) (1945); Jaanusson (V.) (1947); THORSLUND (P.) (1948); Jaa- 
NUSSON (V.) & MARTNA (J.) (1948); Jaanusson (V.) (1953); Jaa- 
NUSSON (V.) & STRACHAN (1.) (1954). 

(V. JAANUSSON). 


MIDDLE SMOJEN LIMESTONE (Smójen reef horizon) 
Silurian 

HappiNa (1950.) 

Name applied to the middle part of the limestone deposits oc- 
curring at Smöjen in the parish of Hellvi, north-eastern Gotland. 
Underlain by Lower Smójen limestone of HappiNa and overlain 
by Upper Smójen limestone of Happınc. Belongs to Slite group 
of HEDE. 

Literature : HappiNG (A.) (1950). 

(J. E. HEDE). 
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MIDDLE TRETASPIS LIMESTONE ............ Ordovician 


Jaanusson and MARTNA (1948). (Upper part of the Gulleräsen 
limestone STOLPE, 1872; Gray limestone TöÖRNQUIST, 1874. 


A provisional term for the gray limestone beds between the 
Black and the Red Tretaspis shales in the Siljan district. De- 
veloped as gray or greenish-gray limestones rich in argillaceous 
matter. Thickness 4.5 - 8 m. This limestone was for the first time 
distinguished as a special unit by LINNARSSON (1871) (beds lettered 
d’ in his sections), who did, however, not name it. STOLPE (1872) 
included these beds in his Gullerásen limestone. Later TORNQUIST 
(1874) used the determination Gray limestone for the beds in 
question, and was in this respect followed by subsequent authors. 
This term being too inconvenient Jaanusson and Martna (1948) 
proposed for these beds the provisional denomination Middle 
Tretaspis limestone. As defined by them this limestone is distin- 
guished by lithological characters only. So far no specifically 
determinable fossils have been found in the Middle Tretaspis 
limestone. 


Literature: LINNARSSON (G.) (1871); StoLrE (M.) (1872); 
TORNQUIST (S.L.) (1874); Jaanusson (V.) & Martna (J.) (1948). 


(V. JAANUSSON). 


« MIDDLE ZONE » («Mittlere Zone») ............ Silurian 
SCHMIDT (1859). 


The middle of the three divisions into which Schmipr in 1859 
divided the strata of Gotland. In this division there were distin- 
guished two subdivisions, viz., a lower one, the « zone of Penta- 
merus estonus» [Pentamerus gotlandicus Lebedev ?], and an 
upper one, the « zone of Pentamerus conchidium » [Conchidium 
biloculare (Hisinger) ]. Underlain by « North-western or Visby 
zone» and overlain by « South-eastern or Ludlow zone». — 


Central and north-eastern Gotland. — In 1890 ScHMIT rejected 
the « zone of Pentamerus estonus » and referred the «zone of 
Pentamerus conchidium » to « South Gotland ». — The deposits 


included by Scumipt in « Middle zone » are now referred to Slite 
group, Halla limestone, Mulde marl, Klinteberg group, and Hemse 
group. 
Literature : Scumipr (F.) (1859). 
(J. E. HEDE). 


MILL KEING LIMESTONE...) mr ee Silurian 
Hepe (1929). 


Consists of thin-bedded, fine-grained limestone, bluish light- 
grey when fresh but weathering to brownish or yellowish light- 
grey. In places reddish or nearly white. Here and there the 
limestone-beds are separated from one another by very thir 
layers of marl. The rock, generally highly fossiliferous, contains, 
among other species, Ptilodictya lanceolata (Goldfuss), Craniops 


235 


implicata (J. de C. Sowerby), Camarotoechia nucula (J. de C. 
Sowerby), Atrypa reticularis (Linnaeus), Eospirifer schmidti 
(Lindström), Delthyris elevata Dalman, Shaleria impressa (Mun- 
the), « Strophomena » concinna Lindström in museo, Chonetes 
striatellus (Dalman), Levenea canaliculata (Lindström), Dayia 
navicula (J. de C. Sowerby), Palaeopecten danbyi (McCoy), Beyri- 
chia (Neobeyrichia ?) maccoyiana (Jones), B. [Dibolbina ?] 
steusloffi Krause, Leperditia phaseolus (Hisinger), and Encrinurus 
punctatus (Wahlenberg). Thickness at least 6m. The Millklint 
limestone forms the uppermost part of the Hemse group within 
a small area in the eastern part of central Gotland, and corre- 
sponds in age to the younger part of the Hemse shale. — Millklint 
(type locality), Torsburgen, Herrgärdsklint, etc. 


Literature: MUNTHE (H.), Hepe (J. E) & Lunogavist (Gi 
(1929). 


(J.E. HEDE). 
MITTELBALTISCHE MORANE cwn EISE SET nce Quartär 
Siehe: BALTISCHE MORÄNE. 
MIFTELGOLLANDIUM EEN uns: Silur 


WEDEKIND (1927). 


« Die Streptelasmatiden sind mit Ausnahme des langlebigen 
Calostylis nunmehr verschwunden. Von nun an wird das Gotlan- 
dium ganz von den Cystiphyllacea beherrscht. Die prämature 
Terminalgruppe des Chonophyllum ist ganz verschwunden. Lyko- 
phyllum und Lykocystiphyllum treten stark zurück, auch bei 
gleichem Habitat sind sie formenarm und selten. 

Demgegenüber ist das Mittelgotlandium bei mergeligem Habi- 
tat durch die starke Entfaltung der Ketophyllen, die mit pfriemen- 
formigen, schwach hornförmigen und allen möglichen turbinaten 
Typen den Meeresboden beherrschen, und im Riffhabitat durch 
die Entfaltung der Kodonophyllidae ausgezeichnet. Die Entfaltung 
der Kodonophyllidae ist eine gestreute, d.h. dass die einzelnen 
aus diesem Stamm heraussprossenden Zweige nicht gleichzeitig 
sondern nacheinander hervortreten. Zunächst erscheinen die 
Gruppe des Kodonophyllum richteri und Zelophyllum, dann 
Pseudomphyma und die Gruppe des Kodonophyllum teleskopium 
und zuletzt Pilophyllum. Danach sind innerhalb des Mittelgotlan- 
dium drei Stufen zu unterscheiden. 

Oberes Mittelgotlandium oder Pilophyllumstufe. 

Mittleres Mittelgotlandium oder Pseudomphymastufe. 

Unteres Mittelgotlandium oder Kodonophyllum-Zelophyl- 
lumstufe. Der Unterstufe entspricht im mergeligen Habitat die 
Ketophyllum-Stufe. In dem mittleren und oberen Mittelgotlan- 
dium sind bisher Ketophyllen nur spärlich nachgewiesen. 

In die untere Stufe fällt gleichzeitig die Hauptenfaltung von 
Rhabdophyllum, das auch in der Pseudomphymastufe noch 
vorkommt, and die Basis derselben das Hauptvorkommen von 
Hedstrómophyllum, Kyphophyllum und  Lindstrómia dalmanni 
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(Mittelgotlandium, continued) 


Spezialgliederung des Mittelgotlandium (nach WEDEKIND) 


Zone des  Pilophyllum ^ munthei 
Wdkd. 


Zone des Pilophyllum keyserlingi 
Wdkd. 


Pilophyllumstufe. 


| Pseudomphymastufe. Zone der Pseudomphymen. 


Zone des Kodonophyllum richteri 


Wdkd. 


Lücke in der Gliederung. 


Zone der Polyoryphe glabra Lindstr. 
u. der Lindströmia dalmanni Edw. 
Haime. 


Zelophyllum-Kodono- 
phyllumstufe. 


Zone der Polyoryphe lindströmi 
Wdkd. u. der Lindströmia dal- 
manni Edwards u. Haime. 


Zone des Chonophyllum patellatum 
Unterlage: Untergotlan- Schl. u. des Dokophyllum annula- 
dium. tum Wdkd. 


In der Mergelfazies wird das Mittelgotlandium in der fol- 
genden Weise gegliedert : 


Zone des  Pilophyllum munthei 
Wdkd. 


Pi 5 LC LR IM 
NEE Zone des Pilophyllum keyserlingi 


Wdkd 


In Mergelfazies zur Zeit nicht 
sicher bekannt. (Auflagerung Riff- 
kalke mit Kodonophyllum richte- 
ri und Pseudomphymen.) 


Zone des Ketophyllum incurvatum 
Wdkd u. crassiseptatum Wdkd. 


Ketophyllumstufe. 
nee Zone des Ketophyllum elongatum 


Wdkd u. pseudoannulatum Wdkd. 


Unterlage: Untergotlan- | Zone des Dokophyllum annulatum 
dium. Wdkd u. des Chonophyllum pa- 
tellatum Schlotheim. 
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wie Polyoryphe. In der Mittelstufe beginnt Entelophyllum, das 
in der Hochstufe die stock- und koloniebildenden Typen produ- 
ziert. In der Mittelstufe setzt Actinocystis ein, das sich auch noch 
in der Tiefzone der Oberstufe finded. Microplasma endlich ist in 
der Mittel- und Hochstufe häufig. So sind die einzelnen Stufen 
mannigfaltig miteinander verknüpft, was wiederum den Zusam- 
menhang beweist. » (WEDEKIND, 1927.) 

« Im Mittelgotlandium vollzieht sich auf Gotland ein auffal- 
lender Fazieswechsel, indem die Mergelfazies, die in Nordwest- 
gotland auf die Dino-Chonophyllen-Mergel beschränkt ist, nach 
S hin immer hóher hinaufgreift, dabei fallen die Schichten gleich- 
zeitig gegen S hin schwach ein. Im Klintehamn-distrikt greifen 
die Mergel in die Kodonophyllenstufe hinauf. Die Riffkalke dieser 
Stufe von Nordgotland sind hier durch Mergel ersetzt, das obere 
und mittlere Mittelgotlandium folgt über diese Ketophyllenmergel 
in der Fazies der Riffkalke mit Conchidium conchidium.» « Auf 
der Linie Linde-Östergarn greift die Mergelfazies wiederum höher 
hinauf und verdràngt die Klintberger Riffkalke. Nun tritt das 
obere Mittelgotlandium mit den Lau Mergeln in die Mergelfazies 
ein.» (WEDEKIND, 1927. — Gotland. — Siehe auch Gotlandium 
von WEDEKIND. 


Literature : WEDEKIND (R.) (1927); WEDEKIND (R.) & TRIPP 
(K.) (1930). (J. E. HEDE). 


SMITTLERE ZONE»... arr clem Silurian 


ScHMmmr (1859). 
See: « MIDDLE ZONE ». 


MOBACKEN ISERIES i50 Ee Caledonian 


T.B. Harres, 1941 (Geologie en petrologie van het Zuidooste- 
lijke Artfjäll. Diss. Amsterdam). A formation of higher metamor- 
phic sedimentary schists with intercalated basic and trondhjemitic 
igneous rocks in the south-eastern part of Mt. Artfjället in the 
Väterbotten Mountains. H. held the sediments of the M. Series 
were probably equivalent to the Lower and Upper Quartzite 
Formations (of G. Beskow) in Mt. Sódra Storfjället. The amphi- 
bolite was supposed to be identical with KurLine’s dark and light 
Seima greenstones and the M. Series was considered Ordovician 
in age. H:s opinion was founded on the hypothesis that the 
coarse polymictic conglomerate, included in the schists, is the 
Vojtja conglomerate which according to KuLLING presents the 
transgression conglomerate of the Silurian and that the Mobäcken 
schists are subjacent to the « Vojtja » conglomerate. 

O. KurrniNc, 1955 (S.G.U., Ser. Ca, n? 37) held that the 
interpretation of the stratigraphy and tectonics of the area of 
higher metamorphic, partly migmatic, rocks in the south-eastern 
part of Mt. Artfjället and the dating of the schists and their 
intercalated conglomerate beds still are doubtful. 

(O. Kurtna). 
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MODIOLA SHALES qoae. ra sl ee ER Triassic 
TROEDSSON (1951), BROTZEN (1950). 
See: RHAETIC. 


MOENIANGE 0.2 NEE Nols ref Peer: Cretaceous 


BROTZEN (1945). 
See: MAASTRICHTIAN and CRETACEOUS: Bibliography. 


MONOGRAPTUS CONVOLUTUS ZONE ........... Silurian 
TULLBERG (1882). 
A synonym for Diplograptus folium zone TónNqurisT (1897). 
See: PETALOGRAPTUS FOLIUM ZONE. 


MONOGRAPTUS CRENULATUS ZONE ........... Silurian 
See: CYRTOGRAPTUS SHALE. 


MONOGRAPTUS CYPHUS ZONE ................ Silurian 
TULLBERG (1882). 
A synonym for Monograptus revolutus zone Törnguıst (1913). 


MONOGRAPTUS DISCUS ZONE ................. Silurian 


WAERN (1948). (? Monograptus proteus zone TÖRNQUIST, 1892; 
Monograptus exiguus zone TÖRNQUIST, 1913). 


Consists in Västergötland (Kinnekulle) chiefly of grey and 
brownish-red mudstones with thin bands of black shale inter- 
bedded. In Dalecardia mainly grey and dark grey shales. Thin 
beds of bentonite have been observed in Östergötland (in a boring 
4 km N of Motala) and Västergötland (boring at Kinnekulle), and 
of « metabentonite » in Jämtland (at Kluk in the parish of Matt- 
mar). Fossils: Glyptograptus tamariscus (Nicholson), Retiolites 
geinitzianus (Barrande), Monograptus crenulatus Törnquist, M. 
crispus Törnquist, M. discus Törnquist, M. exiguus (Nicholson), 
M. flagellaris Törnquist, M. marri Perner, M. nudus Lapworth, 
M. planus (Barrande), M. priodon (Bronn), M. proteus (Barrande), 
Diversograptus sartorius (Tornquist), etc. Thickness at Kinnekulle 
about 9 m. Underlain by zone of Monograptus turriculatus and 
overlain by Retiolites shale (beds). — Scania: Röstänga. Öster- 
gótland : Smedsbygárd, 4 km N of Motala (boring). Västergötland: 
Kinnekulle; ? Falbygden. Dalecarlia: The Siljan district. Jämt- 
land: Kluk in the parish of Mattmar; Bàngásen in the parish of 
Offerdal. — Constitutes the uppermost zone within the Rastrites 
shale (beds), q.v. (J.E. HEDE). 


MONOGRAPTUS EXIGUUS ZONE 
TÖRNQUIST (1913). 
A synonym for Monograptus discus zone, q. v. 


hes a ones ORO ROS EE Silurian 
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MONOGRAPTUS GREGARIUS ZONE ............ Silurian 
TULLBERG (1882). 
A synonym for Monograptus triangulatus zone MoBERG (1892). 


MONOGRAPTUS LEPTOTHECA ZONE ........... Silurian 


TULLBERG (1882). (« Shale with Monogr. leptotheca Lapw. » 
TORNQUIST (1879). 


A synonym for Petalograptus folium zone, q.v. 


MONOGRAPTUS PROTEUS ZONE ............... Silurian 


TORNQUIST (1892). (« Shale with Monograptus proteus Barr.» 
TÖRNQUIST, 1890). 


Probably to be included in the Monograptus exiguus zone 
TornNauist, 1913. 


MONOGRAPTUS REVOLUTUS ZONE ............ Silurian 
Törnguist (1913). (Monograptus cyphus zone TULLBERG, 1882). 


Consists chiefly of dark grey and black shales, occasionally 
with thin beds of limestone interbedded. In Västergötland (Kinne- 
kulle) alternating grey and greyish-black mudstone with scattered 
limestone lenses. Fossils: Climacograptus hughesi (Nicholson), 
C. medius Törnquist, Glyptograptus tamariscus (Nicholson), Mo- 
nograptus incommodus Törnquist, M. revolutus Kurck, etc. 
Thickness at Kinnekulle (boring) about 3 m and at Bollerup in 
Scania about 4 m. Underlain by zone of Rhaphidograptus exte- 
nuatus and overlain by zone of Monograptus triangulatus. — 
Scania: Röstänga; Bollerup; Kiviks-Esperöd in the parish of 
S. Mellby (boulders). Västergötland : Kinnekulle; Falbygden 
(Ålleberg, Bestorp). — Constitutes a zone within the lower part 
of the Rastrites shale (beds), q.v. 

(J. E. HEDE). 


MONOGRAPTUS RICCARTONENSIS ZONE ...... Silurian 

TULLBERG (1882). 

Grey shales with Retiolites geinitzianus (Barrande), Mono- 
graptus antennularius (Meneghini), M. dubius (Suess), M. riccar- 
tonensis Lapworth, M. vomerinus (Nicholson) etc. Underlain by 
zone of Cyrtograptus murchisoni and overlain by zone of Cyrto- 


graptus rigidus. — Scania: Röstånga. — Constitutes a zone 
within the upper part of the Cyrtograptus shale, q. v. 

(J. E. HEDE). 
MONOGRAPTUS RUNCINATUS ZONE ........... Silurian 


TULLBERG (1882). 


A synonym for Monograptus turriculatus zone LINNARSSON, 
1881. 
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MONOGRAPTUS SCHISTS- .....................% Silurian 


LAPWORTH (1880). 
See: «UPPER GRAPTOLITE SHALES ». 


MONOGRAPTUS SEDGWICKI ZONE ............. Silurian 


Törngusst (1897). (« Shale with Monograptus sedgwicki 
Portl. > TÖRNQUIST, 1879). 


Consists mainly of alternating dark grey and black shales 
with occasional thin layers of limestone interbedded. Thin beds 
of bentonite have been observed in a boring 4km N of Motala 
in Östergötland (WAERN, 1948). In Västergötland (Kinnekulle), 
the zone, if present, is composed of greyish-green and brownish- 
red mudstone with thin beds of bentonite embedded (WAERN, 
1948). Fossils: Monograptus jaculum Lapworth, M. limatulus 
Törnquist, M. sedgwicki (Portlock), M. tenuis (Portlock), etc. 
Thickness at Kinnekulle (?) max. 2.5m. Underlain by zone of 
Cephalograptus cometa and overlain by zone of Monograptus 
turriculatus. — Scania : Röstånga; Fägelsäng district, E of Lund; 
Tommarp. Östergotland : Smedsbygärd, 4 km N of Motala (bö- 
ring). Västergötland: (?) Kinnekulle; Falbygden. Dalecarlia: The 
Siljan district. See also Pentamerus limestone (of Jämtland). — 
Constitutes a zone within the upper part of the Rastrites shale 


(beds), q. v. (J.E. HEDE). 


MONOGRAPTUS SPIRALIS AND DIPLOGRAPTUS [PETA- 
LOGRAPTUS] PALMEUS VAR. TRANSITION ZONE 


TORNQUIST (1913). Silurian 
See: RETIOLITES SHALE. 


MONOGRAPTUS SPIRALIS ZONE (Spiralis shale) .. Silurian 
TORNQUIST (1913). 


Consists of grey, greenish-grey, brownish, and nearly black 
shales (or, in places, mudstones), often with calcareous concre- 
tions embedded. Fossils: Retiolites geinitzianus (Barrande), 
Stomatograptus grandis (Suess), Monograptus continens Törn- 
quist, M. crenulatus Törnquist, M. cultellus Törnquist, M. priodon 
(Bronn), M. spiralis (Geinitz), Cyrtograptus grayi Lapworth, 
Diversograptus sartorius (Tórnquist), etc. Underlain by Rastrites 
shale and overlain by zone of Cyrtograptus lapworthi. — Scania : 
Röstänga; Ask; Tosterup; Bollerup. Västergötland : Kinnekulle; 
Billingen (near Toran in the parish of Öslunda). Östergötland : 
known from boulders. Dalecarlia: The Siljan district. Jämtland 
(probably). Gotland: according to WAERN, 1948, the find of 
Monograptus spiralis (Geinitz) in the Upper Visby marl (q. v.) 
indicates that this formation and the Monograptus (« Spirograp- 
tus ») spiralis zone are contemporary. — Constitutes the lowest 
zone of the Cyrtograptus shale (q.v.) in Sweden. See also 
Retiolites shale. (J. E. HEDE). 
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MONOGRAPTUS TESTIS ZONE .................. Silurian 
TULLBERG (1880). 


See: CYRTOGRAPTUS CARRUTHERSI and MONOGRAPTUS TES- 
TIS ZONE. 


MONOGRAPTUS TRIANGULATUS ZONE ......... Silurian 
MOBERG (1892). (Monograptus gregarius zone TULLBERG, 1882). 


Consists chiefly of dark grey and black shales. Fossils : Clima- 
cograptus hughesi (Nicholson), C. medius Tórnquist, C. tórnquisti 
Elles & Wood, Glyptograptus tamariscus (Nicholson), Petalograptus 
palmeus (Barrande), Monograptus gregarius Lapworth, M. nobilis 
Tornquist, M. triangulatus (Harkness), Rastrites peregrinus 
Barrande, etc. Thickness at Bollerup in Scania at least 1m. 
Underlain by zone of Monograptus revolutus and overlain by 
zone of Petalograptus foliwm. — Scania: Nyhamnsläge in the 
parish of Brunnby; Röstånga; Tosterup; Bollerup; Tommarp. 
Västergötland: (?). Dalecarlia: The Siljan district. — Constitutes 
a zone within the Rastrites shale (beds), q. v. 

(J. E. HEDE). 


MONOGRAPTUS TURRICULATUS ZONE ......... Silurian 


LINNARSSON (1881). [« Shale with Monograptus turriculatus 
Barr.» TónNquisT, 1879; Klubbudd(en) shales (« Klubbudds- 
skiffrar >) LINNARSSON, 1891; Monograptus runcinatus zone TULL- 
BERG, 1882]. 


Consists mainly of alternating grey and black shales. In Vàs- 
tergötland (Kinnekulle) mostly composed of grey and red mud- 
stone. Thin beds of bentonite have been observed in Scania, Öster- 
götland (in a boring 4 km N of Motala), and Västergötland (boring 
at Kinnekulle), and of « metabentonite » in Jämtland (at Berge in 
the parish of Offerdal). Fossils: Glyptograptus tamariscus (Nichol- 
son), Petalograptus palmeus (Barrande), Monograptus exiguus 
(Nicholson), M. nudus Lapworth, M. runcinatus Lapworth, M. 
turriculatus (Barrande), Rastrites linnaei Barrande, R. maximus 
Carruthers, etc. Thickness at Kinnekulle (boring) estimated to 
be at least 3.1 m (WAERN, 1948). Underlain by zone of Monograptus 
sedgwicki and overlain by zone of Monograptus discus. — Scania: 
Röstänga; Fägelsäng district, E of Lund; Tosterup; Tommarp. 
Östergötland: Klubbudden, WNW of Motala; Smedsbygärd, 
4 km N of Motala (boring). Västergötland: Kinnekulle; Falbygden. 
Dalecarlia: The Siljan district. Jämtland: Berge in the parish of 
Offerdal. — Constitutes a zone within the upper part of the 
Rastrites shale (beds), q. v. 

(J. E. HEDE). 


TEEN WETTE RE Quartär 

Von TorELL (1859), hauptsächlich topographisch verwendet, 
während die Bodenart als « morain-matter » 1872 aber als 
Moräne bezeichnet wurde (NATHoRST, 1870; HOLMSTRÖM, 1867 und 
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1874); für den allgemeinen Gebrauch wurde der Fachausdruck 
1884 von DE Geer eingeführt an Stelle von « bäddar av kross- 
sten » (Betten aus Geschiebe) und « krossgrus » (Moräne) H. von 
Post, 1855; « kross-stensbäddar » H. von Post, 1856: « kross- 
stensgrus > ERDMANN, 1857, 1868; «hvitmo» ERDMANN, 1868; 
« jökelgrus >, « jókellera > TORELL bei HUMMEL, 1877: « kross- 
grus » NATHORST, 1878; sowie des volkstümlichen Namens « pinn- 
mo ». Von der Moräne sind folgende, ausschliesslich von Schonen 
bekannte, stratigraphische Begriffe abgetrennt worden: «övre 
och undre morän » (obere und untere Moräne), « yngre och äldre 
baltisk morän » (jüngere und ältere baltische Moräne). 

Obere Moräne (Övre morän): gelber Geschiebelehm (« gul 
kross-stenslera ») HoLMSTRöM, 1873; baltische Moräne (« baltisk 
moran») DE Green 1884; jüngere baltische Moräne (« yngre 
baltisk moran») NartHorst, 1885; «övre jokellera », « kross- 
stenslera », « moränlera » DE GEER, 1887. 

Die Begriffe Obere und Untere Moräne dürfen nicht 
verwechselt werden mit Oberem und Unterem Moränenmergel 
(« övre och undre moränmergel») bei MUNTHE, 1886, S. 125, 
obschon es möglich ist, dass sie äquivalente Ablagerungen sind. 
Obere Moräne ist zu erkennen an der gelben Farbe und am 
Material: zum grossen Teil Kreidegesteine aus der Gegend OSO 
der Moräne, Kalksteine von Gotland, Gesteine von Åland, 
Ostseekalk usw. Magnetitkörner fehlen beinahe ganz (vgl. unten). 
Diese Moräne wurde von dem baltischen Eisstrom DE GEER, 1884, 
dem jüngeren baltischen Eisstrom NATHoRST, 1885, abgelagert. 

Untere Moräne (Undre morän DE Geer, 1884) «blå kross- 
stenslera » — blauer Geschiebelehm — HOLMSTRÖM, 1873: « undre 
jökellera » etc. DE GEER, 1887, NATHORST, 1885, u.a.) ist an der 
bläulichen Farbe und an dem Blockmaterial, das von N und 
NO kommt, zu erkennen. Sie wird deshalb zum grossen Teil 
aus smäländischen Urgesteinen gebildet. In diesen, besonders im 
« jarngnejsen » (Eisengneis) kommen oft Magnetitkörner vor, 
und solche werden in der unteren Moräne oft angetroffen. Diese 
wird also von dem grossen, von Norden kommenden Eisstrom, 
der auch die übrigen Moränen Südschwedens abgelagert hat, 
gebildet. 

Ältere baltische Moräne (äldre baltisk morän) NATHORST, 
1885, LUNDBOHM, 1888, besteht aus gelbem Geschiebelehm mit 
Block-material östlich-südöstlichen Ursprungs, also aus Silur- 
schiefer, Feuerstein des Ignabergakalkes, Braunkohle und anderen 
Gesteinen des Ostseegebietes und des Bottnischen Busens 
(Gotlandkalk, Ostseekalk u.a.), also gleich der jüngeren balti- 
schen Moräne, Die ältere baltische Moräne ist gewöhnlich von 
jüngeren Moränenlagen bedeckt, was ihr nur lokales Vorkommen 
erklären dürfte. Sie ist deshalb bis jetzt nicht genügend studiert 
worden. 

Literatur : Post (H. v.) (1855); Post (H. v.) (1856); ERDMANN 
(A.) (1857); TORELL (O.) (1859); HOLMSTRÖM (L.) (1867); ERDMANN 
(A.) (1868); NorHorst (A.G.) (1870); TorELL (O.) (1872); Horws- 
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TRÖM (L.) (1873); TorELL (O.) (1877); NatHorst (A.G.) (1878); 
DE GEER (G.) (1884); NATHoRST (A.G.) (1885); MunTHE (H.) (1886); 
DE GEER (G.) (1887); LuNpBoHm (Hj.) (1888). 

(G. LUNDQVIST). 


«MOSAN Dis at: an Aare lg Quariär 


Oberer und unterer « Mosand >, siehe Quartär: Mittlerer 
« Mosand ». 


Siehe: ANCYLUS-ABLAGERUNGEN. 


MUCHONATA-CHALR oo Tr sion) spolen n are Cretaceous 


(Mucronata zone, MOBERG 1882, Mucronaten Kreide, Mucro- 
nata-kritan, Mucronata Senonian). 


See: MAASTRICHTIAN, CAMPANIAN. 


MULDESMARHIL cnc ce tree hers caste eps segete se Silurian 
VAN HOEPEN (1910). 


Name by van HoEPEN applied to the upper subdivision of his 
Klinte marl. — A hard, bluish-grey, thin-bedded marl, sometimes 
intercalated with thick beds of a hard, arenaceous marl. Upward, 
the rock becomes more calcareous and is then an argillaceous 
limestone rich in fossils. Near Horsne church, marl-beds with 
reefs enclosed. (van HoEPEN, 1910. — In 1921 Hepe assigned to 
the Mulde marl a somewhat different extent, as he exclused from 
it, inter alia, the above-mentioned deposits in Hörsne, and 
included in it certain strata, which, like the deposits in Hórsne, 
are now (HEDE, 1925) referred to Halla limestone. — The Mulde 
marl, in the sense now in use (HEDE, 1925), consists of thin beds 
of grey or bluish-grey (brownish-grey when weathered), fine- 
grained, argillaceous limestone alternating with thin layers of 
bluish-grey, soft marl. Upward, the marl-layers become thinner 
and less numerous. The formation contains an abundant fauna, 
about 150 forms having been recorded. Among them are: Keto- 
phyllum turbinatum (Linnaeus), Cystiphyllum cylindricum Lons- 
dale, Favosites gothlandicus forbesi Edwards & Haime, Eliaso- 
pora cf. siluriensis (Vine), Berenicea consimilis (Lonsdale), 
Ptilodictya lanceolata (Goldfuss), Craniops implicata (J. de C. 
Sowerby), Camarotoechia ? bidentata (Hisinger), Atrypa reticu- 
laris (Linnaeus), Eospirifer radiatus (J. de C. Sowerby), Cyrtia 
trapezoidalis (Hisinger), Howellella elegans (Muir-Wood), Meris- 
tina obtusa (J. Sowerby), Leangella segmentum (Angelin MS., 
Lindström), Amphistrophia funiculata (McCoy), Strophonella 
euglypha (Hisinger), Leptaena depressa (J. Sowerby), L. laevigata 
J. de C. Sowerby, Chonetes gotlandicus Hede, Resserella elegan- 
tula (Dalman), « Dalmanella » edgelliana (Salter MS., Davidson), 
Dicaelosia biloba (Linnaeus), Protozeuga bicarinata (Angelin), 
Tancrediopsis sulcata (Hisinger), « Nucula» anglica (Orbigny), 
Cornellites sowerbyi (McCoy), Modiolopsis nilssoni (Hisinger), 
Cypricardinia crispula (Lindstrom), Loxonema sinuosum (J. de C. 
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Sowerby), Globispira exquisita (Lindström), Conchicolites tuber- 
culiferus Chapman, Cornulites scalariformis Vine, Tentaculites 
multiannulatus Vine, T. wenlockianus Vine, Primitiopsis plani- 
frons Jones, Aechmina bovina Jones, Beyrichia (Mitrobeyrichia) 
clavata (Kolmodin), Bolbiprimitia inaequalis (Jones), Thlipsu- 
rella discreta (Jones), « Cytherella» smithi Jones, Otarion 
(Otarion) elegantulum (Loven), Proetus (Proetus) concinnus 
(Dalman), Warburgella stokesi (Murchison), Calymene (Caly- 
mene) cf. aspera Shirely, C. (C.) cf. blumenbachi Brongniart, 
C. (C.) tuberculosa Dalman, Encrinurus punctatus (Wahlenberg), 
Dalmanites vulgaris (Salter), Gothograptus massa (Holm). Maxi- 
mum thickness approximately 25 m. Thins towards the NE and 
seems to pinch out in the parish of Hejde. Underlain by Halla 
limestone and overlain by Klinteberg group. — Gotland: a narrow 
belt running (about SW and NE) from the south-western corner 
of the parish of Eksta to the north-western part of the parish 
of Hejde; type locality Mulde (former) brick-yard in the parish 
of Fröjel. — The Mulde marl (in the parish of Fröjel) is by 
MUNTHE, 1910, regarded as probably belonging to the youngest 
part of his « Marl-shale series » (« Marl-shales with lenses and 
bands of limestone »). According to van Horren, 1910, and HEDE, 
1921, the Mulde marl should be correlated with the lowest part 
of the Colonus shale in Scania. Later, in 1942, Deng concluded 
that the Mulde marl probably corresponds in age to the Cyrto- 
graptus lundgremi zone (or possibly forms transitional beds from 
Wenlockian to Ludlovian). 

Literature : van HoEpen (E.C.N.) (1910); MuwTHE (H.) (1910); 
Hepe (J.E. (1921); MuNTHE (H.); Hepe (J.E) & Post (L. v.) 
(1925); MuNTHE (H.), Hene (J.E.) & Lunpevist (G.) (1927); Mun- 
THE (H.), HEDE (J.E.) & Post (L. v.) (1927); Hepe (J.E.) (1942). 


(J. E. HEDE). 
MUNKA TAGARP BEDS 6105 3. isco haa beeen, Triassic 
MÖLLER & Date (1913). 
See: RHAETIC. 
MUORKI SCHIST 27.2. ERRORIS Caledonian 


Th. Vocr, 1927 (Norges Geol. Unders., n° 121), 1922 called 
« Klorit-granulit » (Chlorite-granulite) by the same author 
(G.F.F., Bd. 44, pp. 714-739). A thick series of moderately meta- 
morphic chlorite-muskovite schists, with dolomite, limestone and 
quartzite and intercalated between the Pieske limestone (below) 
and the Furulund schist (above) in the southeastern part of the 
Sulitelma district, at the boundary between Sweden and Norway 
(about lat. 67° N). Named after Muorkijaure on the Norwegian 
side of the frontier. The upper part of the unit corresponds to 
Sections 10-12 of Sjógren's stratigraphical scheme of the Norwe- 
gian part of the Sulitelma district (G.F.F., Bd. 22, pp. 105-115, 
1900). During his survey of the Swedish part of the Sulitelma 
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district in 1953, G. Kautsxy (S.G.U., Ser. C, n° 528) was unable 
to make use of the earlier stratigraphic classifications. Voar's 
« Chlorit-granulit » proved not to be a stratigraphical unit but a 
metamorphic facies embracing various stratigraphic horizons. 
Only the quartzitic hoirzon, which Sjögren called the Vassivare 
quartzite, was stratiphically useable. It is (like other members of 
the « Chloritgranulit ») intermixed with volcanic material and 
represent a tuffitic type of rock. The lower part of the Muorki 
schist (overlying the Pieske limestone) was called by Kaurskv 
the Stalo Series, the upper part the Jägnafo tuffite (q.v.). 


Literature : SJÖGREN (Hj.) (1895); Horwauisr (P.J.) (1900). 
(G. BEXELL). 


MURBERG SERIES, M. SLATES ............... Caledonian 


O. KULLING, 1955 a. o. S.G.U., Ser. Ca, n? 37) gave the name 
Murberg Series to a sequence of graphitic slates, the Murberg 
slates, with dark quartzite-intercalations, underlying the grey 
carbonaceous Rödingsnäs slates in the district between Lake 
Tängvattnet and Lake Overuman in the western Cambro-Silurian 
of the Västerbotten Mountains. The series is probably of Lower 
Ordovician age. (O. KurriNG). 


MUSCHELKALK (Lowermost Keuper?) ........... Triassic 


Beds belonging to the Middle Triassic were pierced in the 
bore-hole Höllviken II in the south-western part of the province 
of Scania. This series was described by BRoTZEn, 1950, who on 
the base of the fossils correlated it with the Muschelkalk or the 
Lettenkohle of Germany. 

Stratigraphy : The beds dip about 309 and occur at a depth 
of 1755-1862 meters. Calcareous marls, shales and sandstones 
characterize this stage, which by its gray colour differs from the 
overlying and underlying reddish and greenish sandstone beds. 
The profile observed is as follows: Upper Keuper 


zone f (25m.) Gray sandstones, shales and marls with 
(Upper fossil zone) plant and fish fossils. 

zone e (14 m.) Gray, often reddish sandstones, shales 
(Reddish zone) and marls. 

zone d (24 m.) Gray sandstones, shales and marls with 
(Lower fossil zone) plant and fish fossils. 

zone c (14 m.) Gray shales with red layers 

zone b (10 m.) Gray hard marls with numerous 
(characean zone) Charophyta. 

zone a (7 m.) Gray sandstones and shales 


Passage Beds to the Bunter: Red and green shales with sandy 
intercalations. 
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Fossils : Plant remains were described by LunpeLap (1949): 
Gymnospermous cuticles and Sporomorphae (pollen-grains), sho- 
wing affinities to the Lettenkohle flora of Germany. Horn af 
RANTZIEN (1953, 1954) presented accounts on the Charophyta 
found. Ostracoda (« Bairdia » cf. procera, « B. » cf teres, « B. >. 
cf pirus v. Seebach) and fish remains (Hybodus cf. mougeoti Ag., 
Paleobates sp., Birgeria mougeoti Ag., Gyrolepis albertü Ag., G. 
sp. sp., Colobodus sp., Crenilepis sp.) were figured and prelimi- 
narily determined by Brorzen, 1950, according to whom these 
fossils show affinities to such occurring in the Lowermost 
Kohlenkeuper and the Muschelkalk of Germany. 


Literat : Triassic. 
iterature see (F. BRorzEN and M. BEYER). 


MYA-ABLAGERUNGEN .......-.... ec eene Quartär 

MUNTHE (1910). 

Rezente Ablagerungen der Ostsee — gewöhnlich Strandkies 
mit Schalen von u. a. Mya arenaria L. — jünger als Limnaea- 
Ablagerungen (vgl. Litorina-Ablagerungen). Nach Hessland nach 
Europa im 16-ten Jahrhundert eingekommen. 

Literatur : MuNTHE (H.) (1910), Sver. Geol. Unders., Ser. Ca, 


n° 4, Stockholm; HESSLAND (I.) (1945). (G. LUNDQVIST) 


MYACID BANKES. EE E LA H Liassic 
TROEDSSON (1951). 
See: LIASSIC. 

MYLONITIC GRANITE NAPPE ................ Caledonian 


B. ASKLUND, 1938 (S. G. U., Ser. C, n? 417) used this name for 
an area of Archean igneous rocks, mainly granite, in the Hotagen 
district of Northern Jämtland (the rocks in question were earlier 
considered to be the autochthonous substratum of the Great 
thrust Nappe (compare A.E. TÖRNEBOHM, 1896 (K. Vet.-Akad. 
Handl., Bd. 28, n° 5). According to A. the Mylonitic granite Nappe 
rests partly on the Olden Nappe and partly on the Föllinge Nappe, 
but is subjacent to the « Great Seve Nappe ». He also believed, 
the « Mylonitic granite Nappe » to be the northern extension of 
the « Offerdal Nappe ». 

In 1954, B. Askruwp (G. F. F., Bd 76, pp. 128-144) regarded 
the Mylonitic granite Nappe as the lowest of the two or three 
sub-nappes of the « Great Seve Nappe ». The Mylonitic granite 
Nappe comprises the outlying « Fuda » and « Alsen Nappes », and 
the « Offerdal Nappe », and the supposed further extension of the 
latter towards the north. (O. KULLING). 


EL He BAN RER Liassic 


LUNDGREN (1878). 
See: LIASSIC. 
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TEE Ee A AA Quartàr 


Sie sind die ältesten Strandablagerungen der Westküste. Sie 
haben sich gebildet, als das Meer bei MG stand und kurze Zeit 
danach. Ausser der normalen spätglazialen Fauna seien die 
folgenden südlicheren Arten erwähnt: Mytilus edulis, Modiola 
modiolus und Macoma baltica. 


Literatur : Hace (R.) (1924), Vgl. die norwegische Literatur. 
(J. LUNDQVIST). 


N 


NEMAGRAPTUS GRACILIS ZONE ............ Ordovician 


Mosere (1911). [Coenograptus gracilis zone, TULLBERG (1882) ] 
run on borrowed from the British sequence. 


A division of the Dicellograptus shale. Developed in Scania 
and in the eastern overthrust nappes of Jämtland (see Ogygio- 
caris shale). Thickness in Scania (Fägelsäng) at least 7 m. Over- 
lain in Scania by beds of shelly facies containing bentonite de- 
posits (see Sularp shale). Thees beds may be contemporaneous 
with the upper part of this zone in its general delimination 
(LINDSTRÖM, 1953). 


Fossils : Nemagraptus gracilis remotus Elles & Wood, Dicel- 
lograptus divaricatus (J. Hall), D. minimus Hadding, D. sextans 
exilis (Elles & Wood), Dicranograptus ramosus (J. Hall), Clima- 
cograptus antiquus Lapw., C. scharenbergi Lapw., Diplograptus 
molestus Thorsl., D. toernquisti Hadding, D. notabilis Hadding, 
Amplexograptus perexcavatus (Lapw.), Glyptograptus euglyphus 
Lapw., G. teretiusculus (His.), Retiograptus geinitziamus J. Hall, 
Lasiograptus spinatus Hadding, Hallograptus mucronatus (J. Hall), 
Leptobolus elatus (Hadding), Anatifopsis elongata Hadding, Con- 
choprimitia conchoides (Hadding), Pyxion carinatum (Hadding), 
Sericoidea restricta (Hadding). — NirssoN (1953) has noted the 
occurrence of a mixed graptolite fauna including forms usually 
regarded as typical of either the zone of Nemagraptus gracilis or 
of Dicranograptus clingani from the Fägelsäng area, Scania. 
The exact horizon of this fauna cannot be determined at present. 
The following fossils were listed by him : Leptograptus flaccidus 
(J. Hall), Nemagraptus gracilis (J. Hall), Dicellograptus divarica- 
tus (J. Hall), Climacograptus antiquus Lapw., C. bicornis (J. Hall), 
C. scharenbergi Lapw., Orthograptus calcaratus Lapw., O. calca- 
ratus var. basilicus Lapw., O. truncatus var. pauperatus Elles & 
Wood, Diplograptus molestus Thorsl., Mesograptus multidens 
Elles & Wood,Hallograptus mucronatus (J. Hall), Thysanograptus 
harknessi (Nich.), Corynoides curtus Lapw. 


See also: Dicellograptus shale. 


Literature : TULLBERG (S.A.) (1882); TULLBERG (S.A.) (1883); 
Moser (J.C.) (1911); Happıng (A.) (1912); Happine (A.) (1913); 
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Hepe (J.E. (1951); Nırsson (R.) (1953); Linpstrom (M.) (1953); 
JAANUSSON (V.) and STRACHAN Ui (1954). 
(V. JAANUSSON). 


NEOCOMIAN Lö. £..—$5296. ess ror st EE Cretaceous 
BROTZEN (1945). 
See: WEALDEN. 


NILSSONIA POLYMORPHA (Zone with...) ........ Triassic 


NarHonsT (1876-1880) = Pålsjö flora. 
See: RHAETIC. 


e NIOBE » LATA AND DICELLOGRAPTUS COMPLANATUS 
ZONES E a ne Ordovician 


TULLBERG (1882) (Niobe lata zone TULLBERG (1882); Upper 
Dicellograptus shale TónNquisT (1889); Trinucleus wahlenbergi 
and Dicellograptus complanatus zone HENNING (1904); Ampyx 
portlocki and Asaphus ingens zone OriN (1906); Dicellograptus 
complanatus zone OLIN (1906); Ampyx portlocki zone MOBERG 
1911). 


Gray shales of unknown thickness between the zone of 
Pleurograptus limearis and the Staurocephalus beds in Scania 
corresponding roughly to the Red Tretaspis shale in western au- 
tochthonous Cambro-Silurian areas of Sweden. As the other zo- 
nes originally included by TónNquisT (1889) in his Upper Dicello- 
graptus shale were recognized later as synonymous with certain 
Middle Dicellograptus zones the above zone alone constitutes at 
present the Upper Dicellograptus shale (z. of Dicellograptus com- 
planatus). Usually a mixed fauna prevails. 


Fossils : « Niobe » aff. lata Ang. (the correct generic name for 
this asaphid species has still not been ascertained, Pseudo- 
sphaerexochus laticeps (Linrs.), P. ravni Olin, Tretaspis latilimbus 
(Linrs.), T. granulata bucklandi (Barr.), Dionide euglypta (Ang.), 
« Illaemus » angelini Holm, Panderia megalophthalma  Linrs., 
Phillipsinella parabola (Barr.), Lonchodomas tetragonus Ang., Di- 
cellograptus complanatus Lapw., Orthograptus truncatus (Lapw.), 
etc. 


See: Dicellograptus shale. 


Literature : TULLBERG (S.A.) (1882); (1883); TorNeuist (S.L.) 
(1889); HENNING (A.) (1904); OLIN (E. (1906); Mosrna (J.C.) 
(1911). 


(V. JAANUSSON). 
NIOBE LATA ZONE; ne RE LED Ordovician 
TULLBERG (1882). 


See: «NIOBE» LATA and DICELLOGRAPTUS COMPLANATUS 
ZONE. 
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MISSES LIMESTONE NESI EE wen dd es E Silurian 
Van Horren (1910). 


A subdivision of the Hemse marl (c) (« Western facies ») of 
VAN HOEPEN (1910). Consists of « a hard, dense bluish-grey lime- 
stone ». Thickness about 6 m. Underlain by Petesvik marl (as 
VAN HOEPEN meant it) and overlain by Lauensis marl. — Southern 
Gotland (type locality Nisse in the parish of Hablingbo). — The 
deposits referred to Nisse limestone are by Hepe (1921), included 
in Hemse group. — According to van HOEPEN, strata correlative 
with the Nisse limestone are to be found within the Colonus shale 
of Scania. 


Literature : van HOEPEN (E.C.N.) (1910). 
(J.E. HEDE). 


NOPPBISSERIES- ^7 sss, folk a ees alesis REN Pre-Cambrian 


Term introduced by von EckERMANN (H.) in 1936 for a series 
of Late Archean supracrustal rocks in the Loos-Hamra region 
(see this), Central Sweden. According to von EcKERMANN, the stra- 
tigraphy runs as follows : 


Basal conglomerate of the Dala series (sub-Jotnian). 


. Yellowish white quartzites. 

. Quartz-banded slates. 

Graywackes. 

. Tuffitie graywackes. 

. Quartz-porphyries. 

. Reddish or white quartizte. 

. Yellow brown quartzite with pebbles (basal conglomerate). 


FN coi Uto n 


Upper Loos series. 


VON ECKERMANN is inclined to parallel the Noppi series with 
the Dal series, and the former should thus be Karelian, or Dalslan- 
dian according to MAGNUSSON (N.H.) (1957). (Compare Karelian). 


Literature : VON ECKERMANN (H.) (1936); MAGNUSSON (N.H.) 


(1957). (P.H. LUNDEGåRDH). 


NORDINGRÄ SANDSTONE (Ångermanland sandstone) 
Pre-Cambrian 


At first described by ERDMANN (A.) in 1847, later by HöGBOM 
(A.G.) (1893), Lunpsomm (Hj) (1893), Soprat (J.) (1913), and von 
ECKERMANN (H.) (1937). The Nordingrå sandstone is concentrated 
to the parish of Nordringrá in the coast region of Ángermanland, 
Northern Sweden, It displays a fine-grained quartz-sandstone 
which is most frequently rather rich in felspar. Soprat has classed 
it as an arkose. It contains layers of dark violet slate. In the basal 
parts, a thin layer of conglomerate with pebbles of white quartz 
has often met with. 

The thickness of the sandstone formation amounts to about 
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60 m. It is covered with Jotnian olivine dolerite related to the 
Äsby diabase of Central Sweden. Layers of sandstone have also 
been found in the basal parts of the sheet-like dolerite intrusion. 

Höcsom regarded the Nordingrå sandstone as a Lower Cam- 
brian formation. LUNDBOHM correlated it tentatively with the Dala 
and Gävle sandstone series (compare these), an opinion which has 
later been generally adopted. Thus, both SOBRAL and von ECKER- 
MANN classes it as Jotnian. 

Literature : HöcBom (A.G.) (1893); LuNpsouHw (Hj. (1893); 
LUNDBOHM (Hj.) (1899); SosRar (J.) (1913); ECKERMANN (H. VON) 
(1937). 

(A. Höcsom T and P.H. LUNDEGÀRDH). 


NORDOSTMORANE .......-.....«5 eg Quartàr 


Sie ist eine in Schonen vorkommende Moràne, die von einem 
von Nordosten kommenden Eisstrom abgelagert ist. Nach dem in 
ihr enthaltenen Material spricht man von Urgebirgsmoräne, Sand- 
steinmoräne, Schiefer-Urgebirgsmoräne oder Kreide-Urgebirgs- 
moräne. Vgl. Baltische Moràne. 

Literatur : TORELL (O.) (1872, 1873, 1887); ERDMANN (E.) 
(1873); HOLMSTRÖM (L.) (1873); DE GEER (G.) (1884); NATHORST 
(A.G.) (1885); DE Grrr (G.) (1887); LuUNDBoHM (Hj.) (1888); Host 
(N.O.) (1895); HorwsrROM (L.) (1899); Horst (N.O.) (1911); 
Munrtne (H.) (1920); Exstrom (G.) (1936); WENNBERG (G.) (1949). 

(J. LUNDQVIST). 


NORDSEE-BILDUNGEN'U' V to törs ste cere ae ona Quartär 
DE GEER (1893). 


Postglaziale, marine (Sand-, Ton- und Gyttja-) Ablager- 
ungen, die marine Mollusken enthalten. Entsprechende Bildungen 
an der Ostküste Schwedens sind Ancylus- und Litorina- Abla- 
gerungen (vgl. diese Wörter). 


Literatur : DE GEER (G.) (1893); NATHORST (A.G.) (1894). 
(G. LUNDQVIST). 


NOBDWESTMOBANE et Nd Quartär 
Siehe: BALTISCHE MORANE. 


« NORDWESTLICHE ODER WISBY-ZONE» ....... Silurian 
SCHMIDT (1859). 


See: « NORTH-WESTERN OR VISBY ZONE ». 


NORRLANDAFLIMESTONE ... un... Silurian 
VAN HOEPEN (1910). 
A subdivision of the Klinte limestone of van Horren (1910). 
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This series of beds consists in the western part of its area of grey, 
more or less argillaceous limestone (rich in corals and stromato- 
poroids), overlain by crinoidal limestone, and, in the eastern part, 
cheifly of more or less calcareous marl, bluish-grey in colour, 
hard, and poor in fossils [containing, inter alia, Ilionia prisca 
(Hisinger)]. A continuous increase of the argillaceous matter 
towards the E is stated by van HoEPEN. Thickness at least 10 m. 
Name derived from occurrence in the parish of Norrlanda. Under- 
lain by Hejde limestone and overlain by Gurpe limestone. — Cen- 
tral Gotland. — The deposits referred to Norrlanda limestone 
are by Hepe (1921), included in Klinteberg limestone (Klinteberg 
group, 1942). 
Literature : van HOEPEN (E.C.N.) (1910). 
(J. E. HEDE). 


«SNOHTHOGOTHLAND» Sn ee Silurian 

MURCHISON (1847). 

The oldest of the three divisions into which MURCHISON divid- 
ed the strata of Gotland, and including a lower subdivision (e), 
consisting of «shales, .., with nodules of limestone», and an 
upper subdivision (f), consisting of « encrinitial limestones », 
graduating upwards into «limestone containing large irregular 
concretions ». Overlain by « Central Gothland > of MURCHISON. — 
Northern Gotland. 

Literature : MURCHISON (R.I.) (1847). 

(J. E. HEDE). 


« NORTH-WESTERN OR VISBY ZONE» (« Nordwestliche 
oder Wisby-Zone »; « Wisbyzone») ............ Silurian 
SCHMIDT (1859). 

The oldest of the three divisions into which ScHhmipr in 1859 
divided the strata of Gotland. Overlain by « Middle zone ». — 
North-western Gotland. — The deposits, by Schmir included in 
« North-western or Visby zone », are now referred to Lower 
Visby marl, Upper Visby marl, Högklint group, Tofta limestone, 
and Slite group. 

Literature : Scuwipr (F.) (1859), Arch. Naturk. Liv-, Ehst- 
und Kurlands, Ser. 1, Band 2, pp. 403-464, Dorpat 1861. 

(J. E. HEDE). 


NUOLJASLIMESTONE! 953.1. ctos E e smeten d ars reta Caledonian 
See: REURI SCHIST. 


OBERE GOTLANDSTUFE (Obere Stufe des Gotländer Silurs) 
RoTHPLETZ (1913). Silur 
Die obere der beiden Abteilungen, in die ROTHPLETZ, haupt- 
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continued) 


sächlich auf Grund der vertikalen Verbreitung der Kalkalgen, 
das Silur Gotlands gegliedert hat. Nach RorHPLETZ kommen in 
dieser Abteilung unter anderen Arten Spongiostroma holmi Roth- 
pletz, Sphaerocodium gotlandium Rothpletz, Hedströmia halimedoi- 
dea Rothpletz, Solenopora compacta (Billings) und S. gotlandica 
Rothpletz vor, während u. a. Rhabdoporella pachyderma Rothpletz 
und R. stolleyi Rothpletz, welche für RorHPLETZ' untere Abtei- 
lung (Untere Gotlandstufe) charakteristisch sind, hier fehlen. Die 
Grenze zwischen den beiden Abteilungen hat ROTHPLETZ Spongio- 
stroma-Grenzfläche (q.v.) genannt. — Gotland. 
Literatur : ROTHPLETZ (A.) (1913). (J. E. Hepe). 


OBERGOTBANDIUM.... u. EE Silur 
WEDEKIND (1927). 


« Das Obergotlandium ist durch neuerliches Hervortreten 
der Omphymatiden ausgezeichnet, die unmehr mit der Gattung 
Omphyma so dominieren, dass man direkt von einer Omphyma- 
stufe sprechen könnte. Bisher ist hier nur die Zone der Omphy- 
ma kutscheri bekannt, in der gleichzeitig Pentamerus tenuistria- 
tus häufig ist. » (WEDEKIND 1927). — Gotland. — Siehe auch Got- 
ladium von WEDEKIND. 

Literature : WEDEKIND (R.) (1927); WEDEKIND (R.) & TRIPP 
(K.) (1930). (J. E. HEDE). 


OBOLUS APOLLINIS ZONE ................... Ordovician 


MOBERG & SEGERBERG (1906). 
See: OBOLUS BEDS. 


OBODBUS"BEDSW a... ser a EENG Ordovician 


Von Post (H.) (1870). [Klittberg congl. TorNaquist (1871); 
Obolus beds or limestone, TónNquisT (1874-1883); zone of Obolus 
apollinis MoBERG & SEGERBERG (1906) ]. 


Lowermost Ordovician. — The beds are made up of conglo- 
merates of varying composition called the Obolus conglomerate, 
sandstones, and limestones (?). At the type locality, Silverberg in 
Dalarne, the Obolus conglomerate consists of pebbles of quartz 
and granite, and nodules of black phosphorite embedded in a 
sandstone-like matrix cemented by calcite. It is rich in shells of 
Obolus spp. It grades into a coarse calcareous sandstone or gritty 
glauconitic limestone (Obolus-gruskalk Torneuist, 1874). In the 
Siljan District of Dalarne the beds rest directly on the Archaean 
and are overlain by glauconitic limestone with Lycophoria laevis 
Stoll. The stratigraphical position of the unit was not ascertained 
until Mickwirz (1896) recorded Obolus apollinis Eichw. and 
O. triangularis Mick. from its beds. These two species are charac- 
teristic for the Obolus sandstone of Esthonia which overlies and 
alternates with shales containing Dictyonema flabelliforme 
(Eichw.). Consequently the beds were correlated with the Dic- 
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tyonema shale. Outside Dalarne the Obolus beds are known from 
the South Bothnian District and from Northern Öland. Beds of 
sandstone occur in the Dictyonema shale of Östergötland, in these 
beds, however, index fossils have not been encountered. 


Literature: von Post (H.) (1870), pp. 162-167; TÖRNQUIST 
(S.L.) (1883); Wiman (C.) (1905), pp. 12-76; WIMAN (C.) (1906), 
pp. 451-464; MOoBERG (J.C.) & SEGERBERG (CO) (1906); HappınG 
(A.) (1927); WESTERGäRD (A.H.) (1939); WresrERGàRD (A.H.) (1947). 


(T. TJERNVIK). 


OBOLUS CONGLOMERATE .................. Ordovician 


VON Post (H.) (1870). 
See: OBOLUS BEDS. 


OBTUSICAUDA LIMESTONE .................. Ordovician 
Boutin (1955) [Centaurus limestone Boutin (1949) ]. 


A division of the Vaginatum group of the Lower Ordovician 
Orthoceratite limestone. Type locality: Gunnarslund, Parish of 
Persnäs, northern Öland. This division probably corresponds 
roughly to the passage beds between the Upper Asaphus limestone 
and the Gigas limestone of MoBERG (1890) in southern Öland. Con- 
sists of rather thick-bedded, reddish-brown limestones, usually 
rather poor in fossils. Obtisicauda limestone is so far distinguished 
only in northern Oland, where it attains 0.5-1 m in thickness; 
in other areas the beds apparently corresponding to it are poor 
in macrofossils and do not allow an exact stratigraphic classifi- 
cation. Only a few species have been determined : Megistaspis 
(Megistaspidella) obtusicauda (Bohlin) [= Megalaspis centaurus 
(Dalm.) in Boutin (1949)], Asaphus (Neoasaphus) sulevi cf. 
knyrkoi Fr. Schm., Cyclendoceras vaginatum (Schloth.). 

Literature : MoBErG (J.C.) (1890); Bop (B.) (1949); Jaa- 
NUSSON (V.) & Mutver (H.) (1951); Boutin (B.) (1955). 

See also: VAGINATUM LIMESTONE and ORTHOCERATITE LIME- 


STONE. 
(V. JAANUSSON). 
ODARSLOV) SANDSTONE nakna 14 TEE Silurian 


Happıng (1929). 
See: ODARSLÖV SHALE. 


ODEHSHOV SHALE V RRAN TOENG e gie Silurian 
TULLBERG (1882). [Odarslöv flags MosEna (1910); Odarslov 
sandstone HappiNa (1929) ]. 
A more sandy and more solid variety of the Cardiola shale 


occurring at Odarslöv, Hurva, Pugerup, Emnaröd, etc. (TULLBERG 
1882). At Odarslöv, the rock consists of a fine, even-grained, 
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more or less calcareous, argillaceous and micaceous sandstone, 
grey to brownish or red-brownish grey in colour. The sandstone 
beds sometimes attain a considerable thickness. On weathering, 
they disintegrate and break up into uneven plates, generally 2- 
4 cm thick. Other portions are more shaly, and break up into 
plates about 1 cm or less in thickness. These portion are more 
argillaceous and form the transition to the normal type of the 
Colonus shale (Cardiola shale). Here and there in the Odarslöv 
shale small slabs of clay occur. In the shaly, clay- and calcite- 
rich form of the Odarslóv sandstone, the bedding surfaces are 
sometimes glossy like slickensides, in which case they also show 
track-like or wavy elevations (Happing, 1929). The Odarslöv shale 
is, for the most part, devoid of fossils. Sometimes, however, there 
occur graptolites, as, for instance, at Odarslóv (sparingly) and at 
Trullstorp's windmill, where the rock is said to be rich in Mono- 
graptus bohemicus (Barrande) and M. colonus (Barrande). — 
Scania : Odarslóv; Hurva; Pugerup in the parish of Gudmundtorp; 
Emnaröd in the parish of Stehag; at Trullstorp’s windmill in the 
parish of Ó. Strö; Tolänga; in the valley of Fylan; Valleberga; 
Ó. Hoby. — The stratigraphic conditions of the Odarslöv shale 
are not yet clearly known, and, for the present, it seems open 
to considerable doubt whether all sediments described as Odarslóv 
shale (flags) may be regarded as belonging to the same strati- 
graphic horizon as that represented at Odarslóv (the locality 
from which it was first mentioned). According to TULLBERG (1882), 
the Odarslóv shale belongs to the younger part of the Cardiola 
shale. By MoBERG & GRÖNWALL (1909), and by Mosere (1911), it 
is considered as belonging to the lower part of the Colonus shale 
(Cardiola shale). 


Literature: TULLBERG (S.A.) (1882); DE Grrr (G.) (1887); 
MOBERG (J.C.) & GRönwaLL (K.A.) (1909); MoBErcG (J.C.) (1910); 
MoBERG (J.C.) (1911); Happine (A.) (1929). 

(J. E. HEDE). 


OEPIKODUS SMITHENSIS, OISTODUS LANCEOLATUS, etc. 
E RU. E LE Ordovician 
LINDSTRÖM (M.) (1954). 

See: PLANILIMBATA LIMESTONE. 


OFFERDAL CONGLOMERATE ................ Caledonian 


TORNBOHM (A. E.) (1873) (S.G.U., Ser. C, n? 9) recorded a 
conglomerate from the lowermost parts of his Seve Group in the 
Offerdal region to the north of Lake Storsjön in Jämtland. At 
that time, when the existence of over thrusts was not taken into 
account, T. supposed the conglomerate to be younger than the 
underlying, fossiliferous Silurian beds. 

Höcsom (A.G.) (1885) (S.G.U., Ser. C, n? 70) described the 
« Offerdal conglomerate » in the Offerdal region and mentioned, 


255 


that the conglomerate contains boulders of igneous rocks and of 
quartzites but no boulders of the underlying shales and lime- 
stones. Mica-schists follow above the conglomerate. 

After the theory of overthrusting was accepted in Sweden as 
an explanation of the frequently inverted order of succession 
of strata in the Caledonides of Scandinavia, HöcBomm (A. G.) 
(1894) (S.G.U., Ser. C, n? 140) and TónNEBoHM (A. E.) (1896) 
(K. Vet.-Akad. Handl., Bd. 28, n? 5) interpreted the conglomerate 
as belonging to the Sparagmite Series of the Seve Group and 
thrust over the folded eastern Cambro-Silurian. TÖRNEBOHM re- 
garded the conglomerate as belonging to the lowest part of his 
Ansátten Nappe, an outlier to his Great Nappe. 

FRODIN (G.) (1921) (Bull. Geol. Inst. Upsala, Vol. 18, pp. 57- 
197) supposed that certain conglomerates which occur as basal 
beds in the Cambro-Silurian of western Jämtland (e.g. between 
Lake Häggsjön and Lake Stora Rensjón) correspond tectonically 
as well as petrographically to the Offerdal conglomerate. 

ZENZÉN (N.) (1930) (G.F.F., Bd 52, pp. 91-110) examined a 
conglomerate of the Offerdal type at Rönnöfors to the north-west 
of Lake Landósjón in the middle part of the parish of Offerdal. 
He regarded it as a northern continuation of the Offerdal conglo- 
merate and a basal bed of the eastern Cambro-Silurian of that 
region. 

ASKLUND (B.) (1938) (S.G.U., Ser. C, n? 417) included the 
Offerdal conglomerate in his Olden Nappe and placed it in the 
upper section of the nappe. He regarded the conglomerate as 
lowermost Silurian, and correlated it with the Dalmanitina beds 
(or upper part of Ashgill). The conglomerate rests on graywacke- 
slates of the Olden Nappe and is overlain by the higher meta- 
morphic rocks of the Offerdal Nappe. 

ASKLUND (B.) (1946) (G.F.F., Bd 68, pp. 383-388) observed 
« Offerdal » conglomerate below the metamorphic rocks of the 
Alsen Nappe (the southern outlier of the Offerdal Nappe) and 
underlain by reddish grey and black shales. The whole sequence 
below the Alsen Nappe is referred to the Cambro-Silurian of the 
Olden Nappe. 

THORSLUND (P.) (1946) (G.F.F., Bd 68, pp. 373-375) admitted, 
that his former opinion of 1943 (in S.G.U., Ser. C, n9 455) in which 
he included the Offerdal conglomerate and the reddish-grey and 
dark shales (see above) in the Offerdal Nappe, was certainly 
wrong. He supposed, however, that the Offerdal conglomerate and 
the adjacent shales are older than the Cambro-Silurian and re- 
present a thin southern continuation of the Stróm quartzite Nap- 
pe, that rests on the Cambro-Silurian sedimentary rocks. 

THORSLUND (P.) (1948) (S.G.U., Ser C, n? 494) again changed 
his opinion and advanced a new idea, that the Offerdal conglo- 
merate « very likely forms the basal bed of the Silurian sequence 
of the Ekeberg Nappe ». He also held that the sequence with the 
Offerdal conglomerate is inverted. 

Kurinec (O.) (1951) (G.F.F., Bd 72, pp. 481-485) included the 
Offerdal conglomerate as a member of the nappe, which in Cen- 
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tral Jämtland is called the Olden Nappe and in Västerbotten the 
Blaik Nappe. 
(O. KULLING). 


OEBEEERDAL#NAPPE STAFFEL EE EE Caledonian 


Höcsomm (A. G.) (1906) (Norrland, Uppsala) used this name 
for the great complex of « sparagmites and schists of the Seve 
Group » thrust over the eastern Cambro-Silurian in the northern 
part of Central Jämtland. TöRNEBOHM (A. E.), however, in 1896 
gave the name « Ansätten Nappe » to the same over-thrust com- 
plex. (See : Ansätten Nappe) and regarded it as an outlier of the 
Great Overthrust Nappe. Both TöRNEBOHM and HöcBoHm included 
the Offerdal conglomerate in the over-thrust complex. 

Hocsoum (A.G.) (1920) (S. G. U., Ser. C, n? 140) on his map 
of the Jämtland County divided the rocks of the nappe into the 
following units: Porphyry schists, light mica-schists and sparag- 
mite schists (with the Offerdal conglomerate in the south), garnet- 
gneiss and amphibolite, phyllite and hornblende-porphyroblastic 
Schists. 

ZENZÉN (N.) (1930) (G. F. F., Bd 52, pp. 91-110) described a 
conglomerate of the Offerdal conglomerate type at Rönnöfors at 
the western boundary of the Offerdal Nappe. He held that the 
conglomerate occurs below the Offerdal Nappe. 

ASKLUND (B.) and THORSLUND (P.) (1935) (S. G. U., Ser. C, 
N° 388) surveyed a district to the east of the Offerdal Nappe and 
accepted Zenzéns opinion, that the base of the Offerdal Nappe 
lies above and not below conglomerates of the Offerdal type. 
With regard to the northern boundary of the nappe ASKLUND's 
opinion differed from his predecessors. The latter referred to the 
wide areas of Archean igneous rocks to the north-east of Lake 
Hotagen as the footwall of the nappe. ASKLUND, however, regarded 
the Archean bedrocks as the northern continuation of the nappe 
itself. 

ASKLUND (B.) (1938) (S. G. U., Ser. C, N? 417) named the 
area of Archean igeneous rocks to the north-east of the « Offerdal 
Nappe» the Mylonitic granite Nappe but at the same time 
regarded the latter (see above) as the continuation of the former. 
He also held the Offerdal Nappe, the Alsen Nappe, and the 
Fuda Nappe as parts of the Mylonitic granite Nappe. The Offer- 
dal Nappe, with its northern continuation and its southern 
outliers, ASKLUND placed below the Great Seve Nappe and above 
his new Olden Nappe. 

Kurinec (O.) (1944) (Fjällkedjans berggrund « The Swedish 
part of the Caledonides» in: De svenska fjällens natur by 
G. LUNDQVIST, Stockholm) counted the Offerdal Nappe as an 
outlier of the Great Seve Nappe. 

ASKLUND (B.) (1946) (G. F. F., Bd 68, pp. 212-250) designated 
the Offerdal Nappe as a lower Seve Nappe. 

Rome (O.) (1948) (Fjällkedjans berggrund « The swedish 
part of the Caledonides » in : De svenska fjällens natur ? 2nd ed., 
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by G. Lunpevist, Stockholm, and 1950 (G.F.F., Bd 72, pp. 481- 
485) expressed the opinion, that the upper part of the « Offerdal 
Nappe » could be compared with his Seve-köli Nappe, and the 
lower part with his Stalon Nappe, provided that Törnebohms 
and A.G. HócBow's geological maps are correct. 

ASKLUND (B.) (1951) (G. F. F., Bd 73, pp. 85-99) expressed the 
opinion that the principal parts of the Offerdal Nappe are built 
up of Archean igneous rocks. 

Kurring (O.) (1951) (G. F. F., Bd 73, pp. 492-504) held that 
Törnebohm’s name-the Ansätten Nappe-of 1896, has priority 
over Hógbom's name - the Offerdal Nappe - of 1906, and that 
ASKLUND under-estimated the proportion of metamorphic sedi- 
mentary rocks in the nappe-complex. 

ASKLUND (B.) (1954) (G. F. F., Bd 76, pp. 128-144) as in 1946 
referred the Offerdal Nappe to the lowest nappe of the Great 
Seve Nappe-complex. 

(O. Kuruing). 


«OFRE GRAPTOLITHSKIFFER » (« Övre graptolitskiffer ») 
LiNNARSSON (1868). Silurian 
See: « UPPER GRAPTOLITE SHALES ». 


« OFRE HÅRDA KALKSTENAR» ................ Silurian 
MuNrBE (1907). 
See: « UPPER HARD LIMESTONES ». 


« ÓFRE MERGELSKIFFERN, SOM I SÓDER ÓFVERGÀR 
TIETISANDSTEN 277/54. Ae, aac VS Silurian 
LINDSTROM (1885). 

See : « YOUNGER MARL-SHALE and SANDSTONE ». 


« ÖFVERSILUR ». 
See: SILURIAN. 


« OFVERSTA HOBURGS-KALKEN » Le Uppermost Hoburg 
TIINESTON Eo E NE E EE Silurian 
LINDSTRÖM (1861). 

See under: «SOUTH GOTHLAND ». 


«ÖFVERSTA KALKSTENEN» .............. es Silurian 
LINDSTRÖM (1885). 
See: « UPPERMOST LIMESTONE ». 


POLINA Ny RS WNL ha a ae E Ee Ordovician 


Wiman (1893). 
See: OGYGIOCARIS SHALE. 
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OGYGIOCARIS SHALE: an zen Ordovician 
Höcsom (1894). (Ogygia shale WIMAN, 1893). 


A group of dark shales with lenses and beds of limestone occur- 
ing in the eastern overthrust region of Jämtland. Type locality An- 
dersón. On this island three subdivisions are distinguished in 
ascending stratigraphical order : dark shale, about 6 m thick, with 
lenses and thin beds of dark limestone; bedded limestone, 1.5-2 m 
thick; dark shale, more than 10 m thick, with lenses of limestone 
and, in addition, with layers of sandy shale and sandstone in the 
upper part. The group rests on bedded limestone, very likely 
Schroeteri limestone, and is overlain by shales belonging, accord- 
ing to HapprNc (1912, 1913), to the zone of Dicranograptus clingani. 
HapprNa referred the Ogygiocaris shale to the two upper zones of 
the Scanian Lower Dicellograptus shale, i.e. the zone of Climaco- 
graptus putillus (— z. of Climacogr. haddingi) and that of Nema- 
graptus gracilis. Fossils of the former zone are found in the lower 
subdivision of the group, and include: Climacograptus haddingi 
Glimb., C. scharenbergi Lapw., Didymograptus cf. superstes Lapw., 
Glossograptus scanicus Hadding, Glyptograptus teretiusculus (His.), 
Amplexograptus perexcavatus Lapw., Triarthrus humilis (Had- 
ding), Pseudomegalaspis patagiata (Tornq.), Ogygiocaris dilatata 
sarsi Ang., O. lata (Hadding), Nileus cf. armadillo Dalm., Trinu- 
cleus foveolatus Ang., Telephina bicuspis (Ang.), T. mobergi (Had- 
ding), Remopleurides circularis Hadding, R. subquadratus Hadding, 
Robergia microphthalma (Linrs.). In the overlying limestone 
cephalopods, gastropods, and Telephina biseriata (Asklund) are 
abundant, at least in the upper part. The upper subdivision of 
the group contains, inter alia : Glyptograptus tórnquisti Hadding, 
Nemagraptus gracilis remotus Elles & Wood, Dicellograptus 
sextans exilis Elles & Wood, Corynoides sp., Sericoidea restricta 
(Hadding), Ogygiocaris dilatata sarsi Ang. (according to HADDING, 
1913, occurring only in the lower part), O. lata (Hadding), Nileus 
sp, Ampyx clavifrons Hadding, Telephina granulata (Ang.), 
Robergia n. sp. — The group is developed similarly on Norderón, 
west of Anderson, except the upper subdivision in which there 
are fairly thick beds of graywacke. In the westernmost part of 
the Jämtland Storsjön district the group consists mainly of bedded 
graywackes and dark shales poor in fossils. See also Middle 
Ordovician. 


Literature : WIMAN (C.) (1893); HöcBom (A.G.) (1894); WIMAN 
(C.) (1896); Happing (A.) (1912); HapprNa (A.) (1913); THORSLUND 
(P.) (1935); AskrUND (B.) (1936); THORSLUND (P.) (1937); THORS- 
LUND (P.) (1940). 

(P. THORSLUND). 


OILSSHALES'.. Vased oes ee ee EES Cambrian 


The Cambrian Olenid shale constitute the majority of the 
oil-bearing shales in Sweden, whereas the proportion of oil 
rapidly decreases downwards in the less bituminous Paradoxides 
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shale. For producing of oil only the Olenid shales in Närke, 
Östergötland and Kinnekulle in Västergötland can be taken into 
account, where the shales yield a percentage of oil of 5,4 and 4,8 
respectively. In Östergötland the Ordovician Dictyonema shale 
is as rich in oil as the Olenid shale. In Óland the percentage of 
oil is low, 3 only, and decreasing towards the south. In Halle- 
and Hunneberg and Billingen-Falbygden in Västergötland there 
is no or very little oil, this probably being due to decomposition 
of the organic matters under the heating influence from the 
overlying diabase. Kinnekulle certainly has a similar diabase 
cover, but thinner and the intervening strata between the diabase 
and the oil-bearing shales are here thicker. In Scania too, the 
Olenid shales yield no oil, partly on account of their higher 
proportion of terrigeneous material, but partly for the same 
reason as mentioned above: influences from numerous diabase 
dykes, according to HJELMQVIST of probably Permian age. 

Literature : PETTERSON (W.) a.o. (1919); HELLSING (G.) (1920); 
HELLSING (G.) (1921); HormBERrG (B.) (1922-1930); WESTERGARD 
(A.H.) (1922); HULTMAN (G.H.) (1924); VESTERBERG (K.A.) (1927); 
HJELMQVIST (S.) (1939); Wrstercarp (A.H.) (1944); Koczy (F.T.) 
(1949). 

(G. BEXELL). 


OLANDS YNGSTA KALK (Youngest limestone of Oland), 
SJÖGREN (1851). Ordovician 
See: MACROURUS LIMESTONE. 


OIZDENZNABPEjZ-— sanus uetus Caledonian 


ASKLUND (B.) (1938) (S. G. U., Ser. C, N? 417) gave this name 
to a sequence of sedimentary rocks and their underlying Archean 
igneous rocks in the north-western part of the province of 
Jämtland. The surveyed part of the O. Nappe is situated mainly 
to the west of the Offerdal Nappe and comprises the following 
sedimentary rocks from above: the unfossiliferous Offerdal con- 
glomerate of proposed Dalmanitella age, Quartzite, the Gray- 
wacke-Slate beds, Limestone, Slates with Lower Ordovician 
graptolites, and at the base quartzite with a basal breccia of 
supposed Eocambrian age. The subjacent Archean rocks are 
granite and porphyry. Above the Olden Nappe: the Offerdal 
Nappe; below: the Föllinge Nappe. 

THORSLUND (P.) (1943) (S. G. U., Ser. C, N9 455) stated, that 
he found no great nappe-unit below the Offerdal Nappe in the 
western part of Lake Storsjón area. 

ASKLUND (B.) (1946) (G. F. F., Bd 68, pp. 212-250 and G. F. F., 
Bd 68, pp. 383-388) regarded the West Norwegian Archean « from 
Namdal to Bergen» as the western part of the same tectonic 
unit as the O. Nappe. The O. Nappe was designated as the 
westernmost or the Fifth nappe from below of the Jämtlandian 
Cambro-Silurian nappes. 
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THORSLUND (P.) (1946) (G. F. F., Bd 68, pp. 373-375) changed 
his former ideas on the tectonics of the western part of the 
Cambro-Silurian of Lake Storsjön, and accepted ASKLUND'S 
opinion on the existence of the O. Nappe. He also changed his 
views on the Offerdal conglomerate as a member of the Offerdal 
Nappe. The conglomerate was not included in the O. Nappe but 
together with its accompanying sedimentary rocks held as belong- 
ing most probably to the Ström quartzite Nappe (=the Blaik 
Nappe) and to be of Eocambrian age. 

Kuvrrıng (O.) (1951) (G. F. F., Bd 72, pp. 481-486) considered 
that the Olden Nappe of western Jámtland and the Blaik Nappe 
of Lappland, Ängermanland and north-eastern Jámtland are 
parts of one and the same great tectonic unit 

ASKLUND (B.) (1951) (G. F. F., Bd 72, pp. 525-527) based on 
researches in the Mt. Oviksfjällen expressed the opinion that the 
O. Nappe is the northern continuation of the Vemdal quartzite 
Nappe. 

As the Vemdal quartzite Nappe to the south of Lake 
Storsjón and the Stróm quartizte Nappe (— the Blaik Nappe) to 
the north-east of it for some time (cf. e.g. O. KurriNg, 1944, 
Fjällkedjans berggrund in G. LUNDQVIST: De svenska fjällens 
Natur, Stockholm) were held as the continuation of each other, 
the opinion was advanced that the terms the Olden Nappe, the 
Blaik Nappe, the Stróm quartzite Nappe and the Vemdal quartzite 
Nappe were local synonymes for one and the same overthrust 
sheet. 

ASKLUND (B.) (1954) (G. F. F., Bd 76, pp. 128-144) on a map 
of the distribution of the Olden Nappe in the western part of the 
Lake Storsjón area marked out the « Mullfjàll Anticline » as 
an inlier of the O. Nappe in the Great Seve Nappe. 

THORSLUND (P.) (1954) (G. F. F., Bd 76, p. 144) was not of the 
same opinion that the « Mullfjàll Anticline » was part of the 
O. Nappe (but of the Föllinge Nappe). 

ASKLUND (B.) (1955) (G. F. F., Bd 77, pp. 185-203) changed 
his opinion concerning the extension into Norway of the O. Nappe. 
He now thought the West Norwegian Archean not to be tectonical 
equivalent to the O. Nappe but lying above it and representing 
the norwegian portion of the Offerdal Mylonitic Granite Nappe. 


(O. KULLING). 
OLDEN-VEMDAL QUARTZITE NAPPE ........ Caledonian 
Wiman (1907). 
See: OLDEN NAPPE, BLAIK NAPPE, VEMDAL QUARTZITE 
NAPPE. 
OLDER CHASMOPS LIMESTONE .............. Ordovician 
Wıman (1907). 


See: LUDIBUNDUS LIMESTONE. 
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OLDER REEF LIMESTONE e AN ANEN Ordovician 
THORSLUND (1932). 
See: KULLSBERG LIMESTONE. 


«OLDEST MARL-SHALE WITH BANDS AND LENSES OF 
MARLY LIMESTONE» .... 4... eg ee ara Silurian 


MUNTHE (1910). 


A series of strata, « developed as a bluish-grey, soft, marly 
shale which contains more or less abundant, thin bands and 
lenses of marly limestone. It is probably some ten metres in 
thickness ». Overlain by Dayia limestone (flags).— Central part 
of southern Gotland. — According to MuNTHE 1910, corresponds 
to «the Petesvik-Hablingbo fauna » within division c (« Younger 
mars-shale and sandstone ») of LiNpsrROM 1888. By Deng, 1921, 
referred to Hemse group. 


Literature : MunTHE (H.) (1910). 
(J. E. HEDE). 


« OLDEST RED SHALE BEDS WITH ARACHNOPHYL- 
COMEN ee SE Silurian 


LINDSTRÖM (1887). 
See: ARACHNOPHYLLUM MARL. 


EENS EE Cambrian 
BRÖGGER (1886). 


This name was earlier used for all strata considered to be 
of Lower Cambrian age. Originally only the zone with « Ole- 
nellus» kjerulfi (at first called Paradoxides wahlenbergi or 
P. kjerulfi) was included in the unit (compare Holmia kjerulfi 
zone). After that Fr. Schmipr in 1888 had described « Olenellus > 
mickwitzi from the lower part of the Eophyton sandstone of 
Esthonia where it was found associated with Mickwitzia monili- 
fera (Linrs.), earlier known from the Mickwitzia (Eophyton) sand- 
stone of Västergötland, also the whole sandstone series of the latter 
province was incorporated in the Olenellus beds. In 1892 MoBERG 
recorded the Schmidtiellus torelli zone (cf. Holmia torelli zone) 
from the upper part of the middle division of the Hardeberga 
sandstone in Scania, correlated with the « Eophyton » sandstone 
of Esthonia and Västergötland and consequently also included 
in the Olenellus beds. 

However, in 1888, MATTHIEW had proved that the Scandi- 
navian « Olenellidae» were representatives of a new family, 
intermediate between the true Olenellus and Paradoxides and 
proposed to name it after Horm. This was carried through two 
years later by Mancov. Since thus no Olenellus in the modern 
sense is known from the Scandinavian-Baltic faunal province 
the name « Olenellus beds» is no longer adequate and may 
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possibly cause confusion. Instead the term Holmia beds has 
during later years come in use (q. v.). 


Literature: BRÖGGER (W:C.) (1886); Schmior (Fr.) (1888); 
MATTHEW (G.F.) (1888); Marcou (J.) (1890); Mosznc (J.C.) (1911); 
WESTERGARD (A.H.) (1931). 

(G. BEXELL). 


OFENID SHALE wah store barer borste see 4 I LE Cambrian 
Regio Olenorum ANGELIN (1854). 


Everywhere developed as black alum shale with lenses 
or layers of stinkstone. (see Orsten); in places valuable for its 
yield of oil (see Oil shale) or of interest for the occurrence at 
certain levels of the radio-active variety of coal, known as 
kolm (q. v.). ANGELIN included in Reg. Olenorum the whole alum 
shale series, except the Andrarum limestone and adjacent shale 
beds (Paradoxides forchhammeri beds) which he denominated Re- 
gio Conocorypharum (see Paradoxides shale) and for faunal rea- 
sons considered as probably covering the former. LINNARSSON, 1886 
(Västergötland) and NATHoRST, 1869 (Andrarum in Scania) proved 
that the Andrarum limestone and corresponding beds are em- 
bedded in the alum shale and that the Olenidae are confined to the 
part above the Andrarum limestone. In 1886, LINNARSSON divided 
the Olenid shale in Västergötland into two divisions, the upper 
(zone 5) with Peltura (« Olenus ») scarabaeoides and Sphaeroph- 
talmus (« Olenus ») alatus and the lower (zone 4) with Eurycare 
(« Olemus ») latum, Orusia (« Orthis ») lenticularis, Parabolina 
(« Olenus ») spinulosa, Olenus gibbosus and Agnostus pisiformis 
and was aware of that the different fossils followed each other 
in the same order as they later have been used as index fossils 
of different zones. In 1869 the zone characterized by Acerocare 
was added by NartHorsrt. In 1875 LINNARSSON presented a more 
detailed stratigraphic table for Närke and, 1876, also for Öster- 
gotland. A still more detailed though not quite correct table 
for Scania was in 1882 and 1883 worked out by TULLBERG. As early 
as 1875 LINNARSSON had separated the uppermost part of the 
Olenid shale as a distinct zone characterized by Dictyonema and 
since MOBERG (1900), had discovered trilobites representing the 
Ceratopyge region in beds belonging to that zone in Scania and 
Öland it was definitely separated from the Cambrian and inclu- 
ded in the Ordovician. 

The fauna of the Olenid shale — almost exclusively trilobites 
and, in the Orusia zone brachiopods — is monotonous, relatively 
poor in species but very rich in individuals. The faunal zones are 
thin and generally sharply limited. The sequence is according to 
WESTERGARD (1947) as follows: 

Overlying bed : Dictyonema shale. 


6. Zone of Acerocare and Parabolina of the heres group. 
Subzone d. with Acerocare. 
» c »  Westergardia. 
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> b » Cyclognatus. 
» a »  Parabolina heres Brógg. 
9. Zone of Peltura, Sphaerophthalmus and Ctenopyge. 
Subzone f. with Parabolina megalops Mob. & Moll. 


» e >  Parabolina longicornis Wgärd. 

» d »  Peltura scarabaeoides (Wahl.). 

» c »  Peltura minor (Brögg.) & Peltura acuti- 
dens Brógg. 

» b »  Ctenopyge angusta Wgärd & Ct. flagelli- 
fera (Ang.). 

» >  Ctenopyge neglecta Wgärd. 


4. Zone of oret & Eurycare. 
Subzone e with Leptoplastus stenotus Ang. 
» d »  Eurycare angustatum Ang. 
» c »  Leptoplastus ovatus Ang. & Eurycare la- 
tum (Boeck). 
» b »  Leptoplastus raphidophorus Ang. (Only 


in Scania). 
» a »  Leptoplastus paucisegmentatus Wgärd. 
3. Zone of Parabolina spinulosa (Wahl.) & Orusia lenticularis 
(Wahl.). 


Subzone b » Parabolina spinulosa (Wahl.). 
» a »  Protopeltura aciculata (Ang.) & Parabo- 
lina brevispina Wgárd. 
2. Zone of Olenus. 
Subzone f >  Polyphyma angelini (Barr) & Olenus 
scanicus Wgärd. 
> Olenus dentatus Wgärd. 
> Olenus attenuatus (Boeck.). 
Olenus wahlenbergi Wgård. 
> Olenus truncatus (Brünn). 
> Olenus transversus Wgärd & O. gibbosus 
(Wahl.). 
1. Zone of Agnostus pisiformis (L.). 


Underlying bed : Zone of Lejopyge laevigata (Dalm.). 

The regression at the end of the Middle Cambrian, reflected in 
the wide distribution of the Exporrecta conglomerate was fol- 
lowed by a transgression which brought the Olenus fauna with 
it. The transgression is earlier manifested in Västergötland and 
Östergötland where there is a better developed zone with Lejopyge 
laevigata between the Exporrecta conglomerate and the Olenid 
shale. An emergence followed, reaching its maximum in the Oru- 
sia and Leptoplastus times, to judge from the unimportant thick- 
ness of these beds in all areas except Scania, Halle- and Hunne- 
berg in Västergötland and the southernmost Öland, and above all 
in the breccie-like character of the thick limestone layer called 
« Stora Orstensbanken » (cf. Orsten). The following submersion 
is earlier traceable in Närke, Östergötland, and the eastern parts 
of Falbygden in Västergötland with the lowest parts of the Pel- 
tura-Sphaerophtalmus zone better developed than in Kinnekulle 
and the western parts of Falbygden and the middlemost parts of 
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Öland where the same beds are unimportant, thinning out or 
replaced by conglomerate. — Renewed emersion is evident al- 
ready in the middle of the Peltura stage in Halle- and Hunneberg 
(Västergötland), somewhat later in Billingen - Falbygden (in the 
same province) and in Östergötland, Närke, and Öland and still 
later in Kinnekulle (Västergötland). At the end of the Cambrian, 
northern and middle Öland, Östergötland, Västergötland, and 
Närke probably were on the level with the sea or a little above 
it (WEesTERGaRD). — Due to these repeatedly changing conditions 
the Olenid shales are in Sweden completely developed only in 
Scania with a thickness of about 56 m. In all other areas there 
are greater or minor breaks, marked out by glauconitic and 
phosphoritic conglomerates or faunal breaks. The Olenid shales 
are thinning out eastwards, are lacking in Gothland and no doubt 
also in the Northern Baltic area. In the Eastern Baltic area even 
the Paradoxides shales are missing. In Jämtland and Angerman- 
land various zones of the Olenid shales are recorded (WESTER- 
Garp, ASKLUND, THORSLUND) up to and including zone 5 c in the 
autochtonous as well as in the allochtonous series. (At Klövsjö - 
Jämtland - is possibly also 6 a represented, see Parabolina jemt- 
landica zone). From the eastern border of the Moutain Range in 
southern Lapland (Västerbotten) is the presence of zones 1 (part- 
ly as a phosphoritic conglomerate of Exporrecta type) 2, 3, 5d 
and possibly also 5e recorded (KurLıng 1942). From northern La- 
pland (Norrbotten) no fossiliferous Olenid shales are known. 

Literature : ANGELIN (N.P.) (1854); WESTERGäRD (A.H.) (1922); 
WALLERIUS (LD.) (1930); THORSLUND (P.) (1933); ASKLUND (B) & 
THORSLUND (P.) (1935); WESTERGärD (A.H.) (1940); KULLInG (O.) 
(1942); WESTERGARD (A.H.) (1944); WESTERGÄRD (A.H.) (1944); 
Hansen (K.) (1945); WrsTrERGàRD (A.H.) (1947); WESTERGÄARD 
(A.H.) (1947). 

(G. BEXELL). 


OMPHYMASTUFE 


WEDEKIND (1927). 
Siehe: OBERGOTLANDIUM. 


ONDEBSTE:VISBY.GROEP; (a)i el 42H ope Sn Silurian 


VAN HOEPEN (1910). 
See: LOWER VISBY GROUP. 


SOOLITE» EEN Silurian 
MUNTHE (1907). 


A light grey to brownish-yellow oolite, « with spherules hav- 
ing, generally, a diameter of from one to three millimetres >. 
« Sometimes the fossil remains are so abundant as to form an 
organic conglomerate, the fossils having a crust of oolitic lime- 
stone or of Sphaerocodium. In places they are worn in a manner 
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which indicates their deposition as shore-pebbles. Occasionally 
also round pebbles of oolite are found in oolite ». « Commonly 
it has a thickness of a couple of metres, but it thins out to a few 
decimetres, and in places may disappear entirely. > (MUNTHE 
1910). Underlain by « Sandstone with clay » and overlain by 
Sphaerocodium limestone of MuNTHE (1910). — Southernmost 
Gotland. — Now referred to Burgsvik sandstone and oolite. — 
According to MUNTHE, oolite « partly interstratified with a Con- 
glomerate (rich in Sphaerocodium and Spongiostroma), Crinoid 
limestone and with marly Reef-limestone » occurring in the Lau- 
När district (south-eastern Gotland) should be correlated with 
the « Oolite ». See also Upper Sphaerocodium bed and Oolite. — 
As regards extra-Gotlandian deposits, correlative strata are, accor- 
ding to MuNTHE, probably to be found in the lower part (divi- 
sions 1 and 2 of MoBERG & GRÖNWALL 1909) of the Öved-Ramsäsa 
group in Scania. 
Literature : MuNTHE (H.) (1907); Munrue (H.) (1910). 
(J. E. HEDE). 


OPHIURASBANEKE 4.4. CO Pe HMM Ee s ene Liassic 


LUNDGREN (1878) = Mytilus beds = zone 9 (LUNDGREN-Na- 
THORST). 


See: LIASSIC. 


ORDOVICIAN E HEN se EE Sales Ordovician 


This term was introduced into the Scandinavian literature 
by BRöcGER (1896) and into the Swedish by Törnguıst 1901. Since 
about 1910 it has been commonly used in Sweden, replacing the 
older term Lower Silurian. 

The Ordovician deposits treated below occur in our Cambro- 
Silurian districts outside the Caledonides proper of the Scandina- 
vian Mountain Range. Thus also the eastern foreland of the latter 
is included among these distriets although, tectonically, this fo- 
reland has been strongly affected by the Caledonian movements. 
« Fjell (mountain) or western facies» is a designation used for 
the more or less metamorphic Ordovician (and Silurian) rocks of 
the Caledonides proper while the Cambro-Silurian of all other 
districts has been termed the « normal or eastern facies ». 

With regard to the lithological and faunal characters of the 
Swedish Ordovician a shelly facies and a graptolite facies may 
principally be distinguished. The shelly facies, with trilobites as 
zone fossils but for the basal beds in a few districts, mainly consists 
of limestones, but mudstones and shales of varying colours also 
occur. Mostly dark shales constitute the graptolite facies in which 
graptolites are the chief faunal element. Conglomerates and sands- 
tones are fairly scarce. — No area is known where the whole 
system is represented by one only of the two facies as beds of 
limestone are followed by graptolite shales and vice versa, and 
occasionally a mixed facies occurs when one zone or two adjacent 
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zones are composed of graptolite shales intercalated with shell- 
bearing beds or lenses of limestone and, more seldom, with beds 
of sandstone. 

Most completely the graptolite facies is developed in Scania. 
This facies and the mixed facies predominate in the Middle and 
Upper Ordovician of the nappes in the foreland area of Jemtland 
and adjacent provinces to the north, whereas the shelly facies 
preponderates in the remaining districts, especially in the Sou- 
thern Bothnian, on Öland, and beneath Gotland, the sequence 
of the three latter areas almost wholly consisting of limestones. 
The following table outlines the division and the approximate 
correlation of the facies according to our present view; for parti- 
culars the reader is referred to the articles on the subdivisions. 


Subdivisions | Shelly and mixed facies | Graptolite facies 


Dalmanitina Beds 


Upper Upper | Unknown 


Slandrom Limestone |— — — | — — —- 


rte, 
Macrourus Limestone | Middle Dil 


| graptus 

Schroeteri Limestone | Lower | Shales 

Platyurus Limestone | Upper | Didymo- 

| Sax] graptus 

Planilimbata Limestone | Lower ; Shales 
Ceratopyge Beds 

Obolus Beds | Dictyonema Shale 


RAYMOND (1916), divided the Ordovician of Sweden and of 
other Baltoscandian countries into three subdivisions designated 
by the attributes Lower, Middle, and Upper. In this respect he 
has been followed by some later writers. The boundaries of the 
subdivisions in the above table, in which, as far as Sweden is 
concerned JAANUSSON'S suggestion of 1953 is followed, coincide 
on the whole with those drawn by RAYMOND but for that between 
Lower and Middle Ordovician which that author had placed 
beneath the Platyurus limestone. In the graptolite facies the cor- 
responding boundary is drawn according to the suggestions of 
JAANUSSON & STRACHAN (1954). See also Middle Ordovician. 


The above terms of tripartite classification were used by 
REGNELL in 1945, but in a stratigraphically different way as he 
arbitrarily drew the above-mentioned boundary beneath the 
Asaphus series, i. e. beneath the Planilimbata limestone. 
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From the results published in recents papers (THORSLUND 
1948, JaaNUSSON & STRACHAN 1954) the correspondence of the 
above subdivisions to the British sequence is given in the fol- 
lowing correlation table : 


Sweden Great Britain 


Ashgill 


Upper Ordovician 
RF Z. of Pleurograptus linearis 


> » Dicranograptus clingani 
Middler Ordovician > » Nemagraptus gracilis 


Llandeilo 


Caradoc 


Llanvirn 


Arenig 
Tremadoc 
An attempt to initiate the British classification of the Ordo- 
vician system into the Swedish sequence of strata was made by 
REGNELL (1948) who used a classification which was at the 


time generally abandoned in Great Britain. Also for other reasons 
his proposal was not followed. 


Up to 1900 the lower boundary of the « Lower Silurian » 
(= Ordovician) was drawn between the Ceratopyge limestone 
and the alum shale with inclusion of the Dietyonema shale. Fol- 
lowing MosEnc's suggestion of that year Scandinavian geologists 
ever since regard the Dictyonema shale as the lowest Ordovician 
unit. — The upper boundary is drawn here approximately at its 
original position. Mainly owing to lithological characters the Dal- 
manitina beds (= the Brachiopod shale proper according to LIN- 
NARSSON, 1869) were regarded as basal Silurian by Horm (1901), 
and his suggestion was followed by some subsequent writers. Re- 
cent researches have proved, however, that these beds should be 
referred to the uppermost Ordovician. See Upper Ordovician, 
and Dalmanitina beds. 

Thickness (from borings) : at Kinnekulle, Västergötland, 
115 m, beneath Gotland, 94 m. Thickness of the strata between 
the occurrences of reef limestones in the Siljan district, Dalarne, 


about 130 m. 


Literature: BRöGGER (W.C.) (1896); MosErG (J.C.) (1900); 
TónNquisT (Sv. L.) (1901); Horm (G. & Munte (H.) (1901); 
Moser (J.C.) (1911); Raymon (P.E.) (1916); REGNELL (G.) (1945); 
THORSLUND (P.) (1948); REGNÉLL (G.) (1948); JaaNussoN (V.) 
(1953); Jaanusson (V.) & STRACHAN (L) (1954). 

(P. THORSLUND). 


Lower Ordovician 
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ORSAVSANDSTONE I i tet. pote teeny TTE Silurian ? 


TónNEBOHM (1901). [« Slipsandsten » (« Grindsandstone >) 
of Dalecarlia; « Orsa-slipsten »; Styggfors (en) sandstone Hi- 
SINGER (1831); Siljan sandstone ToRELL (1868); Kallmora sandstone 
SVEDMARK (1891) ]. 


A thick-bedded to shaly, red (often light-spotted), yellowish- 
red, grey to nearly white or light greenish-grey, fine-grained, 
fairly loose quartz sandstone or calcareous sandstone, here and 
there with small, rounded clay-flakes enclosed. In places, the 
calcareous matter occurs in the form of hard nodules in the sand- 
stone. Locally mud-cracks are not uncommon. « In several places 
conglomerates occur in the sandstone, and these as well as the 
mud-cracks observed in the argillaceous layers between the sand- 
stone beds show that this rock is a littoral formation » (HADDING 
1927). With the exception of « Encrinurus punctatus and some 
shells and moulds », which, according to Happıng (1927), have 
been found in the sandstone at Nederberga in the parish of Orsa, 
no fossils from this formation have been mentioned in the litera- 
ture. (In all probability Happine’s above-mentioned statement 
concerning the finds of fossils in the Orsa sandstone is due to a 
mistake. Most likely the fossils in question have been obtained 
from the Bumastus limestone (q.v.), instead]. Named for promi- 
nent development in the parish of Orsa. — Dalecarlia : The Siljan 
district. — The stratigraphic position of the Orsa sandstone has 
long been much disputed, but now it may be regarded as settled 
that it constitutes the uppermost formation within the Paleozoic 
of Dalecarlia. Underlain, probably unconformably, by Styggforsen 
limestone or by Bumastus limestone. It is probably of Silurian 
age. Some authors incline to the opinion that it may be correlated 
with the Öved sandstone in Scania. 


Literature : HISINGER (W.) (1831); MURCHISON CRL) (1847); 
TORELL (O.) (1868); StoLpe (M.) (1872); TómNquisT (S.L.) (1883); 
STOLPE (M.) (1884); Tornequist (S.L.) (1885); NATHORST (A.G.) 
(1885); TÖRNQUIST (S.L.) (1886); SvEpMARK (E.) (1891); SCHMALEN- 
SEE (G.C. v.) (1892); TORNEBOHM (A.E.) (1901); WanBuna (E.) 
nA Happınc (A.) (1927); Happine (A.) (1929); THORSLUND (P.) 

6). 

(J. E. HEDE). 


ORS TEN get. ui SARUM deco made. mme Cambrian 

The common Swedish name for the black bituminous lime- 
stone in the alum shales. Occurs usually as rows of lenticular 
bodies and more or less continuous beds. On the whole the orsten 
is fairly evenly distributed within the shale but with marked 
concentrations to certain levels and there of wide regional 
extension. One of these levels is found in the uppermost part of 
the zone of Agnostus pisiformis, often, however, embracing also 
the Olenus zone, the zone with Parabolina spinulosa and still 
higher horizons, forming the so called « Stora Orstensbanken » 
which in Östergötland and Västergötland reaches a thickness of 
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1-2 meters. Another more prominent bank is met with at the 
upper limit of the Paradoxides shale. — The calcite of the orsten 
is fine- or coarse crystalline sometimes columnar, more seldom 
dense. The content of Ca CO3 is about 80-90 95, in the columnar 
varieties up to 97 95. In Närke orsten makes up 15 to 20 percen- 
tage, at Kinnekulle in Vástergótland about the third of the total 
thickness of the Olenid shale. In general fossils are much better 
preserved in the stinkstone than in the shales, where they are 
sparce and preserved as casts or impressions only. Particularly 
well preserved fossils are obtained from fine-crystalline and dense 
varieties. In Scania stinkstone is less common, the alum shale is 
here somewhat more calcareous, and the fossils in the shale are 
better preserved than in other areas. — In a few areas the 
orsten includes a dark gray chert with a tinge in blue or brown, 
not unlike certain types of the Senonian flint in Scania and like 
this used during the Neolithic. In general the chert occurs in the 
form of thin veins, occasionally as irregular concretions or as 
thin layers. It contains spicules of Protosponges, indicating the 
mode of its origin. — At Kinnekulle the chert is common and 
confined to the Parabolima heres zone and the uppermost part 
of the Peltura zone. Otherwise it is extremely rare; in Närke 
observed in the uppermost part of the lastnamed zone, in Óster- 
gótland (Motala) in the Orusia zone. 


Literature: WESTERGäRD (A.H.) (1922); WESTERGåRD (A.H.) 
a. o. (1943); WESTERGärD (A.H.) (1944). 


(G. BEXELL). 
OBCHISESHALE Ku. A uf outils ais ups Ordovician 
LINNARSSON (1879). 
See: SULARP SHALE. 
ORTHOGEHASJILIMESIONEL- EE Ordovician 


Mann (1882). 
See: ORTHOCERATITE LIMESTONE. 


ORTHOCERAS LIMESTONE CONGLOMERATE . Ordovician 
HaDDING (1927). 


A conglomerate at the type locality, 0,8 km SW of the railway 
station Tandsbyn, Jämtland, resting on Archaean granite and 
overlain by limestone which Happing interpreted as Orthoceras 
limestone. Later researches have proved this limestone to be a 
representative of the Chasmops beds (Ludibundus limestone) 
within the autochthonous region of the Lake Storsjón district, 
Jämtland. Consequently the conglomerate is Middle Ordovician 
of age, and its name should be abolished. 


Literature : Happine (H.) (1927); THORSLUND (P.) (1940). 
(P. THORSLUND). 
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ORTHOCERAS LIMESTONE SERIES .......... Ordovician 


THORSLUND (1940). 
See: ASAPHUS SERIES. 


ORTHOCERATITE LIMESTONE «220. ck ale Ordovician 


HisiNGER (1828) (Orthoceras limestone Marr (1882); Swedish 
« ortocerkalk »). 


A general term for the shelly facies of the Lower Ordo- 
vician Asaphus series. This term has been used in a fairly 
wide sense. Often it only denotes, lithologically and/or fau- 
nistically, a special type of limestone. Stratigraphically its 
meaning has varied rather considerably. Originally it seems to 
have been used by HısıncEr to denote the whole Ordovician se- 
quence between the alum shale and the Tretaspis beds (? or the 
Silurian Rastrites beds). According to the views held by later 
writers (TORNQUIST 1867, 1878; LINNARSSON 1868, 1871, etc) the 
vertical range of the Orthoceratite limestone largely corresponds 
to that of ANGELIN’s Regio Asaphorum (1854). Varying opinions 
have, however, been expressed with regard to the upper boundary 
which on the suggestion of Jaanusson (1953) has recently been 
drawn beneath the Schroeteri limestone (see also Middle Ordovi- 
cian). — As pointed out by JaANUSSON and Mutver (1953, p. 7, 
footn. 1) the term Orthoceras limestone should be avoided. 


Typical Orthoceratite limestone is a gray or reddish brown 
limestone, regularly and moderately thick-bedded, containing tri- 
lobites and cephalopods, but rarely other macrofossils. However, 
in the stratigraphical sense the term also involves limestones of 
other types : finely nodular, oolitic, and glauconitiferous, and in 
such rocks cephalopods may be rare whereas other groups of 
macrofossils (gastropods, brachiopods etc.) often are common. In 
different parts of some areas the lowermost divisions of the Or- 
thoceratite limestone are partly or sometimes almost exclusively 
represented by shales or mudstones. Thickness: Siljan district ca 
22 m, Kinnekulle (lower part developed as grayish shales) 41,5 m, 
N. Oland 21 m, beneath Gotland (from borings) 4.2 m. 


The earliest subdivision of the Orthoceratite limestone was 
made by TónNquisT (1874) on the basis of the different colours 
of the beds. At Kinnekulle where various parts of this limestone 
have been quarried for several hundreds of years, the workmen 
had used a nearly identical division. An attempt to subdivide the 
Orthoceratite limestone with regard to the fossils was made by 
TULLBERG & LINNARSSON (1882), at Västanå in Östergötland, but 
was only partly succesful owing to the scarcity of fossils in several 
beds at that place. A new palaeontological subdivision based on 
trilobites was proposed by Mosere (1890) who investigated the 
strata in southern Oland. In a somewhat simplified form this 
has been in general use during a long time. Another subdivision 
based on cephalopods was given by Horm (1893). Researches du- 
ring the last decade (BoHLIN 1949, 1955, HESSLAND 1949, JaaNUSSON 
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(Orthoceratite Limestone, continued) 


& Murver 1951, TJERNVIK 1952, 1956, Jaanusson 1957) have re- 
sulted in a new subdivision which in certain parts agrees closely 
with that of the corresponding sequence of strata in Ingermanland 
and Estonia (LAMANSKY 1905), at least as far as the middle part of 
the Orthoceratite limestone is concerned. The following table 
(p. ..) exposes the above mentioned subdivisions of the Ortho- 
ceratite limestone, and gives the approximative correlation of 
the terms used. 

The Didymograptus shales constitute the unit of the grap- 
tolite facies corresponding to the Orthoceratite limestone. 

In Scania a limestone division lying between the Lower and 
Upper Didymograptus shales is commonly called Orthoceratite 
(Orthoceras) limestone. It is ca. 10m thick in SE. Scania, but 
thins out towards the north-west, its thickness at Fägelsäng 
being estimated at less than 2m. Its vertical range in the stra- 
tigraphical column is still not exactly settled but from the 
fossils hitherto listed it may approximately equal that of the 
Lepidurus and Expansus limestones of other areas, so that the 
term is mainly used in a lithological sense in this case. 


Literature: HısıngGER (W.) (1828); ANcELIN (N.P.) (1854); 
Tornaquist (S.L.) (1867); LINNARSSON (J.G.O.) (1868); LINNARSSON 
(J.G.O.) (1869); LINNARSSON (J.G.O.) (1871); TorNeuist (S.L.) 
(1874); LINNARSSON (G.) (1875); LINNARSSON (G.) & TULLBERG 
(S.A.) (1882); TónNquisr (S.L.) (1883); MoBERG (J.C.) (1890); 
Horm (G.) (1893); Lamansky (W.) (1905); Monrna (J.C.) (1911); 
BonriN (B.) (1949) ; HESSLAND (I.) (1949); Jaanusson (V.) & MUTVEI 
(H.) (1951); TJERNVIK (T.) (1952); JaaNussoN (V.) (1953); Jaa- 
NUSSON (V.) & Murver (H.) (1953); BonriN (B.) (1955); ToERNVIK 
(T.) (1956); Jaanusson (V.) (1957). (V. JAANUSSON). 


ORTOCERKALK (Swedish) .................... Ordovician 
See: ORTHOCERATITE LIMESTONE. 


ORUSIA (« ORTHIS ») LENTICULARIS ZONE .... Cambrian 
See: OLENID SHALE. 


KÖSTERGARN LAYERS sn u eos, fö. Te eee Silurian 
LINDSTRÖM (1861). 
See under: «SOUTH GOTHLAND ». 

OSTERGARN LIMESTONE. .......- RI Silurian 


LINDSTRÖM (1886). 


A synonym for « Östergarn layers » of LINDSTRÖM 1861. See 
under « South Gothland ». The beds in question are now included 
in Hemse group. 

Literature : LINDSTRÖM (G.) (1886). 

(J. E. HEDE). 
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OSPERGARNIMÁÉBL- a es Silurian 
VAN Horren (1910). 


The upper subdivision of the Hemse marl (« Eastern facies ») 
of van HOEPEN 1910. The deposits included in Östergarn marl 
are of very varying development. In Östergarn for instance, they 
consist of «a dense, bluish-grey to brownish-grey, argillaceous 
limestone, in beds generally 0.1m in thickness, and containing 
a great many fossils, above all cephalopods and gastropods ». 
« At Grogarnshuvud this dense rock grades to the west into a 
brown, crystalline limestone, after which bluish-grey, argillaceous 
limestones then follow again. » « Upward the argillaceous lime- 
stone becomes chocolate-brown and at the same time somewhat 
bituminous. This brown rock contains Leperditias in abundance 
and also stromatoporoids ». In the Dammyr canal (in the parish 
of Ardre) the Ostergarn marl is said to consist of a dense, 
light yellow, argillaceous limestone bearing Leperditia grandis 
(Schrenk.) [= Leperditia gigantea F. Roemer], underlain by a 
bluish-grey, dense, argillaceous limestone chiefly distinguished by 
« Megalomus gotlandicus Ang.». Named for exposures in the 
parish of Östergarn. Underlain by Kräklingbo marl and overlain 
by South Gotland group (¢). By van HoEPEN regarded as 
corresponding to Burgsvik sandstone and Phacites limestone of 
« Western facies» of Hemse marl. — Eastern part of central 
Gotland. — The sediments included in Östergarn marl are by 
HEDE, 1921, assigned to Hemse group. 


Literature : van HoEPEN (E.C.N.) (1910). 
(J. E. HEDE). 


ÖSTERSJÖ (= Baltic) LIMESTONE ............ Ordovician 
(German : Ostsee-Kalk). 
SVEDMARK (1885). 


A term used partly in a stratigraphical sense as a general 
designation for the Upper Ordovician limestones found as 
erratics derived from the submarine South Bothnian [= North 
Baltic] area, and partly in a lithological sense for the common 
type of Upper Ordovician limestone occurring in these boulders. 
This type is developed as a dense, yellow calcilutite (lime-mud 
limestone), often with patches of red, in which calcareous algae, 
mainly Cyclocrinites, Coelosphaeridiwm, and Palaeoporella, are 
occasionally common. A large outcrop of brecciated Östersjö 
limestone has been found in the fjórd of Lumparen, Åland 
(Finland) (KurriNg, 1926); it is, however, uncertain if the beds 
exposed there form part of the rock floor or belong to a huge 
boulder derived from the South Bothnian area (Sauramo, 1942, 
MARTINSSON, 1956). In Gotland (known only from borings) large 
portions of the Upper Ordovician sequence consist of limestones 
closely similar to the Östersjö limestone (THORSLUND, 1938). The 
Ósterjó limestone is usually rather poor in fossils, and no 
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(Östersjö [= Baltic] Limestone) 


detailed stratigraphic subdivision has been carried out so far. 
Faunistically it is in a way intermediate between the Estonian 
and Dalecarliaa Upper Ordovician. According to unpublished 
studies (Jaanusson) the sequence in the South Bothnian area 
includes strata from E (Rakvere) to F,ca (Nyby) of the Estonian 
Upper Ordovician. The fossils found in the Ostersjó limestone 
include Chasmops wesenbergensis Fr. Schmidt, C. applanata 
Wiman, Illaenus roemeri Volb., Stenopareia linnarssoni (Holm), 
Tretaspis seticornis (His.), Calyptaulax cf. althumi (Remelé), 
Encrinurus seebachi Fr. Schmidt, Conolichas laxatus (Mc Coy), 
C. eichwaldi (Fr. Schm), Vellamo wesenbergensis (Pahlen), 
Ilmarinia sinuata (Pahlen), Sowerbyella schmidti (Lindstr.), 
Plectatrypa sulevi Jaan., etc. 


Literature : SVEDMARK (E.) (1885); WIMAN (C.) (1907); KULLING 
(O.) (1926); THORSLUND (P.) (1938); Sauramo (M.) (1942); Mar- 
TINSSON (A.) (1955); MARTINSSON (A.) (1956); Jaanusson (V.) 


(1956). (V. JAANUSSON). 


« OSTRACODAN LIMESTONE, etc. » (IVb) (« Western facies a 
Heoström (1910). Silurian 


Consists of «ostracodan limestone (bituminous) or marl- 
shales and Crinoid limestone », the latter sometimes «in close 
connection with the appearance of a marl relatively rich in fossils 
and the occurrence of reefs». Thickness at « Hallbro slott» 
(« Hallbro Castle Hill »), in the parish of Västerhejde, about 4 m. 
Forms the upper part of « horizon IV > of Hepstrom. Underlain 
by strata belonging to IV a (« Bottom-stratum with Stromato- 
poran limestone and Spongiostroma-layers») and overlain by 
e Brownish-yellow layers». See also « Middle Gothlandian » of 
Hepstrom. — Northern Gotland. — According to WEDEKIND 1927, 
IVb of Heoström belongs to the e Pseudomphymastufe > (see 
Mittelgotlandium of WEDEKIND). 


Literature : MuNTHE (H.) (1907). (J. E. HEDE). 


OSTRACODSLIMESTONES OT TE T Silurian 
Mosere (MUNTHE) (1907). 


Consists of «a nearly dense, upward somewhat argillaceous 
and looser, limestone, generally bituminous and brownish in 
colour.» Thikness a few metres. According to MuntHE 1907, 
probably corresponding to «grey, crystalline limestone, reef 
limestone, marl-shale with limestone bands », etc., occurring near 
Hoburgen in the parish of Sundre. Underlain by Girvanella 
limestone of MUNTHE 1907 and overlain by « Upper hard lime- 
stones ». — Southernmost Gotland. — In 1910 referred by MUNTHE 
to Ilionia beds (limestones) and in 1921 included by Heng in 
Hamra limestone. 

Literature : MuNTHE (H.) (1907). 


(J. E. HEDE). 
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OS BHEAWBANE E ee EEN Liassic 
LUNDGREN (1878). 
See: LIASSIC. 


OSTREREBANIF CYCLES REDE E bd Liassic 


TROEDSSON (1951). 
See: LIASSIC. 


OSTSEEKALK (= German translation of the term Östersjö- 
kalk) PEE oro ORS IT SC OL OE LEG eke Ordovician 
See: OSTERSJO LIMESTONE. 


OSTSEESAND. Oberer Ostseesand ................ Quartar 

Siehe: ANCYLUS-ABLAGERUNGEN und LITORINA-ABLAGERUN- 
GEN. 

OVED-KLINTA-RAMSASA FORMATION ......... Silurian 


Happine (1929). 
See: OVED-RAMSASA GROUP. 


OVED-RAMSASA (FORMATION) GROUP ........ Silurian 


Mosere (1911). [Regio Cryptonymorum (Encrinurorum) An- 
GELIN 1854; Gotlandian group (« Gotlandska Gruppen ») ANGELIN 
1877; Klinta formation TULLBERG 1880; Bjersjölagärd-Öved for- 
mation TULLBERG 1882; Ramsasa formation MoBERG and GRÖNWALL 
1909; Öved--Ramsäsa formation Happine 1929]. 


The Öved-Ramsäsa group, constituting the youngest part of 
the Silurian of Scania, is composed of sandstones, limestones, 
and shales. This series of sediments (the Bjersjölagärd-Öved for- 
mation) was divided by TULLBERG, 1882, into the following divi- 
sions, in descending order: 

a. Qved sandstone 

b. Klinta shale and limestone 

c. Kàrrstorp sandstones 

d. Bjersjólagárd limestone and shale. 

After having established that a close correspondence exists 
between TULLBERG’s divisions Klinta shale and limestone and 
Bjersjólagárd limestone and shale, and that the Kärrstorp 
sandstones are, in part, identical with the Öved sandstone, 
ErcHsrápr, 1888, gave the following scheme for the series of 
strata here in question (in descending order): 

6. Red, sometimes greyish sandstones and shales 

5. Bluish-grey or greyish-yellow shales interbedded with thin 
bands of limestone 

4. White or yellow sandstone 

3. Bluish-grey and greyish-yellow shales with thin beds of lime- 
stone 
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2. 
1: 


(Öved-Ramsäsa [Formation] Group, continued) 


Bluish-grey shales and limestones 
Grey and greyish-yellow shales with thin bands of limestone. 


TULLBERG’s above-mentioned divisions correspond, in this 


scheme: the Öved sandstone to division 6; the Klinta shale 
and limestone to divisions 1-3 and 5; the Kärrstorp sandstones 
to divisions 4-6; the Bjersjölagärd limestone and shale to divi- 
sions 1-3. 


GRONWALL in 1897 adopted Eıchstäpr’s classification, but 


amalgamated the three lowest divisions into one. GRÖNWALL’S 
classification (completed by MoBERG and GmóNwarr 1909), now 
in general use, has the following appearance (in descending 
order) : 


4. 


3. 


Dä m 


Red sandstone; sandstone, mostly red, interbedded with bands 
of brown or red shales and limestone (Eıchstäpr’s division 6) 
Greyish-blue or light red shales with layers of light grey, 
greyish-blue or light red limestone interbedded (Excusrápr's 
division 5) 


. White or yellow sandstone; shale at Ramsäsa ? (EICHSTäDT'S 


division 4) 


. Grey, greyish-blue or greyish-yellow shales with nodules and 


beds of grey, bluish-grey or slightly reddish limestone embed- 
ded (ExcusráprT's divisions 3-1). 
Fossils of the Öved-Ramsäsa group: 


. (See under Óved sandstone.) 
. Craniops antiqua (Schlotheim), « Atrypa » pusilla (Hisinger), 


Shaleria impressa (Munthe), Chometes striatellus (Dalman), 
Pteronitella retroflexa (Wahlenberg), Tentaculites inaequalis 
(Eichwald), T. scalaris Schlotheim, Beyrichia (Beyrichia) nodu- 
losa Boll, B. (Neobeyrichia) buchiana (Jones), B. (N. ?) mac- 
coyiana (Jones), Bythocypris siliqua (Jones), Calymene (Caly- 
mene) neointermedia Rud. & E. Richter, etc. 


. According to TULLBERG (1882), Grammysia cingulata (Hisinger), 


G. rotundata (J. de C. Sowerby), and remains of plants have 
been found at Bjärsjölagärd in the parish of Ö Kärrstorp. 


. Sphaerocodium gotlandicum Rothpletz, Ptilodictya lanceolata 


(Goldfuss), Craniops antiqua (Schlotheim), Camarotoechia nu- 
cula (J. de C. Sowerby), Rhynchospirina baylei (Davidson), 
Atrypa reticularis (Linnaeus), « A. » pusilla (Hinsinger), Eospi- 
rifer schmidti (Lindström), Delthyris elevata Dalman mut., 
Shaleria impressa (Munthe), Leptaena rhomboidalis (Wilc- 
kens), Chonetes striatellus (Dalman), Palaeopecten danbyi 
(McCoy), Pteronitella retroflexa (Wahlenberg), Cornulites ser- 
pularius Schlotheim, Tentaculites inaequalis (Eichwald), T. sca- 
laris Schlotheim, Beyrichia (Neobeyrichia) buchiana (Jones), 
B. (N.) lauensis (Kiesow), B. (N.?) maccoyiana (Jones), By- 
thocypris siliqua (Jones), Calymene (Calymene) neointermedia 
Rud. & E. Richter, Homalonotus (Homalonotus) knighti König, 
etc. 


The thickness of the Öved-Ramsäsa group is not known 
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exactly. TULLBERG (1882), states a thickness of at least 790 m, while 
Ercustapt (1888), gives a thickness of about 300 m. According to 
TORNEBOHM and HENNIG (1904), the thickness at Klinta, in the 
parish of Bosjökloster, amounts to about 100 m. The Öved-Rams- 
ása group is underlain by Colonus shale. — Scania: district of 
Bjársjólagárd (parish of Ö. Kärrstorp). — Öved; Klinta (parish 
of Bosjókloster); Ramsása. 


Literature : HISINGER (W.) (1841); NILSSON (S.) (1842); For- 
CHLAMMER (G.) (1845); MurcHison (R.L) (1847); ANGELIN (N.P.) 
(1854); ERDMANN (E.) (1872); LUNDGREN (B.) (1874); LINNARSSON 
(G.) (1875); Anceuin (N.P.) (1859) (1877); TULLBERG (S.A.) (1880); 
TULLBERG (S.A.) (1882); TULLBERG (S.A.) (1883); DE GEER (G.) 
(1887); Ezcustapt (F.) (1888); GrönwaLL (K.A.) (1897); TónNE- 
BOHM (A.E. & Hennıc (A.) (1904); MonEnRa (J.C.) E GRÖNWALL 
(K.A.) (1909); Mosere (J.C.) (1910); (1911); MuNTHE (H.); Jo- 
HANSSON (H.E.) & GnóNwaLL (K.A.) (1920); Happınc (A.) (1927); 
Happine (A.) (1929). 

(J. E. HEDE). 


OVED SANDSTONE zaa gengen nite" ate Silurian 


HISINGER (1841). [Övedskloster sandstone (« Öfveds klosters 
Sandsten ») Hısınger (1837); Ramsasa sandstone (e Sandstenen 
vid Ramsása ») NILSSON (1842); Klinta sandstone Happing (1929) ]. 


Consists of thick-bedded to thin-bedded, not seldom shaly, 
red, reddish-yellow, occasionally grey with red spots, fine-grained, 
sometimes slightly calcareous sandstone, here and there interstrati- 
fied with bands of red or brown shales, and with thin beds of 
red, brown, or grey limestone. The Öved sandstone is for the 
most part poor in fossils, but sporadically highly fossiliferous beds 
occur : Lingula minima J. de C. Sowerby, Chonetes striatellus 
(Dalman), Grammysia triangulata (Salter), Beyrichia maccoyiana 
Jones, B. [Dibolbina ?] steusloffi Krause, Leperditia inaequalis 
Grónwall, Bythocypris siliqua (Jones), Ceratiocaris sp., fishre- 
mains (scales and spines), etc. Thickness is not known exactly. 
TULLBERG (1882), states that the formation is at least 148 m thick 
at Klinta and about 200 m in Öved, while Eıcastänr (1888), gi- 
ves a thickness of only 27 m at Klinta and of about 75 m in Óved. 
— Scania : Öved; Klinta in the parish of Bosjökloster; Ramsäsa. 
— The (ved sandstone constitutes the youngest formation of the 
Öved-Ramsäsa group, q.v. 


Literature: Hısınger (W.) (1837); Hiısınger (W.) (1841); 
NILSSON (S.) (1842); TULLBERG (S.A.) (1882); Excusrápr (F.) (1888); 
GRÖNWALL (K.A.) (1897); MosERa (J.C.) & GrönwaLL (K.A.) 
(1909); Happ1ne (A.) (1929); LEHMAN (J.-J.) (1937). 


(J. E. HEDE). 


GVIESEIALL QUARTZITE oc oc ons nee Caledonian 
See: VEMDAL QUARTZITE. 
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ÓVRE'VISBY-MARGELSTEN? e 223) ER Silurian 
Hepe (1921). 
See: UPPER VISBY MARL. 


PAJALA «SERIES HR. IL AN vette o AR Pre-Cambrian 


Term introduced by Öpman (O. H.) (1953) for a Late Archean 
series of supracrustal rocks in the Pajala region, North-Eastern- 
most Sweden. These rocks have been investigated in detail by 
ERIKSSON (T.) (1954), who gives the following stratigraphic 
scheme : 

Basic primorogenic granite. 


. Quartzitic sediments and gneisses. 

. Agglomeratic and tuffitic greenstones. 

. Limestone, dolomite, and jasper-quartzite. 
Quartzite with conglomerate. 

. Phyllite and gneiss. 

. Arkose and basal conglomerates. 


Pm whom 


Kiruna series. 

ERIKSSON refers the Pajala series to an early stage of the 
evolution of Karelian and classes it as Lapponian in the sense 
of Mrxxota (E.) (1941). (Compare Karelian and Lapponian). 

Literature: Mmkora (E.) (1941); Öpman (O.H.) (1953); 


ERIKSSON (T.) (1954). 
(P.H. LUNDEGåRDH). 


PALAEOPHONUS?T BEDS T 7171.90 PTT Silurian 
LINDSTRÖM (1887). 


A synonym for Pterygotus beds, q.v. 
Literature : LINDSTRÖM (G.) (1887) (In T.R. Jones). 


(J. E. HEDE). 


PALAEOPORELLA LIMESTONE .............. Ordovician 
MUNTHE (1902). 


A dense, commonly finely nodular limestone, rich in calca- 
reous alga Palaeoporella, and occurring as erratics in Öland. This 
limestone was supposed by MunTHE (1902, p. 42; cf. also WIMAN 
1907, fig 4, and Hedstróm and Wıman 1906, fig. 23) to overlie the 
Macrourus calcareous siltstone in a large boulder exposed at 
Gräsgärd in southern Öland. Wansunc (1912) pointed out that the 
contact figured by MUNTHE between the Palaeoporella limestone 
and the Macrourus beds is not primary, but corresponds to that 
between different boulders. According to Jaanusson (1953, p. 99) 
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the Palaeoporella limestone in Öland is probably contemporaneous 
to a part of the Slandrom limestone. — The term Palaeopo- 
rella limestone has also been used by Wıman (1907) in a lithologi- 
cal sense for a variety of the Östersjö limestone rich in Palaeo- 
porella, derived from the submarine South Bothnian area. 


Literature : MuNTHE (H.) (1902); Hepstrom (H.) & WIMAN (C.) 
(1906); Wıman (C.) (1907); WARBURG (E.) (1912); JaaNussoN (V.) 
(1953). 

(V. JAANUSSON). 


EBABEOCENE-— cts thls. ae ana sabre iate ee t Tertiary 


A marine conglomerate and a clayish greensand with baldy 
preserved gastropods, occurring very rarely, were discovered by 
Horst in 1906 on the uppermost Danian Limestones at Klagshamn, 
a few kilometers south of Malmö. The quarry of Klagshamn is 
now filled with water but the Paleocene section is still well visible. 
It follows : 


Quaternary beds 4-5 m 
Glauconitic or clayish sands 0,5 -0,6 m 

Paleocene Glauconitic conglomerate with phosphatic 
nodules 0,05-0,1 m 


Uppermost Danian limestone 


The petrographic character of this section is very similar to 
the well known Paleocene of Denmark. Horst and GRÖNWALL 
were therefore able to suggest a Paleocene age for the Klagshamn 
occurrence as early as in 1907, but their assumption was not based 
on evidence obtained from fossils. The geological age of the sedi- 
ments was definitely established by BROTZEN's (1948) investigation 
of the. very rich foraminiferal fauna at Klagshamn, admitting 
comparison with the Paleocene of other European countries, and 
America. Certain very characteristic fossils, such as Ceratobuli- 
mina perplexa Plummer and Epistominoides midwayensis show 
that the Upper Midway of North America is contemporaneous with 
the Swedish-Danish Paleocene. This is confirmed by evidence 
obtained from several shallow bore-holes near Klagshamn, as well 
as by similar, partly more complete sections of the Paleocene. The 
maximum thickness of the Paleocene in this area is 2,5 m. Well- 
preserved shell fragments of Lamellibranchs and Gastropods of 
Paleocene age were found in one of these localities. 

Paleocene strata in undisturbed position were found in several 
borings in a second region at the town of Ystad in S. Scania. Boul- 
ders of Paleocene origin occur abundantly in the Quaternary 
deposits of this area, and were described by BEYRICH already in 
1857. The sediments of the boring-cores as well as the loose boul- 
ders contain a rich mollusc and foraminiferal fauna, often forming 
veritable shell beds chiefly with Cucullaea dewalquei v. K., Pec- 
tunulus corneti v. K., Corbula koeneni Coss., Ostrea sp., Denta- 
lium undiferum v. K., Dentalium rugiferum v. K., Solarium koe- 
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neni Ravn, Turritella nana v. K. and others. A small coral, Sphe- 
notrochus latus v. K., which is very abundant is an excellent guide 
fossil for the Swedish and Danish Paleocene. 

The following succession was observed in one of the bore- 
holes : 


Quaternary beds 0-12 m 
Greensand and clayish grensand 12-27 m 
Paleocene Dark sandy clay about 27-28 m 
Conglomerate with echinoderm fragments 
and phosphatic nodules 28-29 m 
Danian limestone 29- 


The third region of Paleocene is only known from boul- 
ders in the Quaternary, but represents a very different type of 
sedimentation. The boulders (SANDEGREN, 1913) occur near Magle- 
hem, at the southern part of the Cretaceous basin of Kristianstad 
in NE Seania. The Maglehem boulders contain generally lime- 
stones with more or less sand and glauconite. SANDEGREN men- 
tioned 20 Molluscs from the boulders and BROTZEN 56 species of 
foraminifera, among them the index fossils for the Lower 
Paleocene in Europe and America, Ceratobulimina perplexa 
(Plummer) and Lamarckina naheolensis. 

In contradistinction to the occurrences at Klagahamn and 
Ystad, the Maglehem boulders contain abundantly Globigerinae, 
which belong to the groups of Gl. triloculoides Plummer, Gl. com- 
pressa, Plummer, and Gl. pseudo-bulloides Plummer. The contents 
of Globigerina in the foraminiferal fauna are between 40 and 60 95. 
The geological conditions at Maglehem make it seem possible that 
the boulders did not suffer long transport by ice, the Paleocene 
being originally deposited not far from the occurrence of the 
boulders. Bibliography see Tertiary. 

(F. BROTZEN). 


PALSJO'PLORAGU M wot mom a NEU NU eee Jurassic 
Natuorst (1876-1880) = zone with Nilssonia polymorpha. 
See: RHAETIC, LIASSIC. 


PADSIOICYCLEL Er E, ER ETC Liassic 
TROEDSSON (1951). 
See: LIASSIC. 


PARABOLINA ACANTHURA (and Acerocare ecorne) BED 
Cambrian 
The lowest of the four subzones in which the zone with 


Acerocare and Parabolina heres was divided by MosERa & Mor- 
LER (1898). The deep-boring carried out at Sandby (Scania) 1941- 
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1942 proved, however, that its position is not at the base, but 
at the top of the zone. 


See: WESTERGåRD (A.H.) (1942); WESTERGäRD (A.H.). 


(G. BEXELL). 
PARABOLINA HERES ZONE .................. Cambrian 
See: ACEROCARE ZONE and OLEN!D SHALE. 
PARABOLINA JEMTLANDICA ZONE .......... Cambrian 


WESTERGARD (1922). 


The index fossil was found in two stinkstone boulders (at 
Klövsjö, Jämtland) yielding no other form. It was tentatively 
regarded as the representative of a zone immediatly above the 
zone of Peltura scarabaeoides and, in such a case, corresponding 
to part of the Parabolina heres zone. Possibly it occurs in southern 
Lapland too (Kurno, 1942). 


Literature : WESTERGäRD (A.H.) (1922); Komme (O.) (1942). 
[See also: WESTERGäRD (A.H.) (1947), table]. 
(G. BEXELL). 


PARABOLINA MEGALOPS BED ................ Cambrian 
MOBERG & MÖLLER (1898.) 


The second subzone from below of the zone with Acerocare 
and Parabolina heres. WESTERGARD’s re-examination of the original 
material proved, however, that three different species from two 
different levels had been brought together under the specific 
name of Parabolina megalops. This name was reserved for a form 
from the upper level, found also in the boring-cores from S. 
Sandby, Andrarum, and Gislóvshammar (1941-1942) and ob- 
viously representing a distinct subzone immediately above the 
subzone with Parabolina longicornis. It was placed at the top of 
the zone with Peltura, Sphaerophtalmus, and Ctenopyge. Only in 
Scania. (Cf. Olenid shale). 


Literature : MoBERG (J.C. & MÖLLER (Hj.) (1898); WESTER- 
Garp (A.H.) (1942); WESTERGärD (A.H.) (1944). 


(G. BEXELL). 
PARABOLINA SPINULOSA ZONE .............. Cambrian 
See: OLENID SHALE. 
PARAHOPLITES BODEI ZONE ................ Cretaceous 
BnorzEN (1945). 
See: APTIAN. 
PARAHOPLITES DESHAYESI ZONE .......... Cretaceous 


BROTZEN (1945). 
See: APTIAN. 


282 


PARADOXIDES DAVIDIS ZONE, Cambrian 
TORELL (1870) [TULLBERG (1882); Hansen (1945) ]. 


This layer with TuLLBERG’s zone of Bailiella (e Conocoryphe >») 
aequalis was by WESTERGåRD (1944) included in the zone of Ptych- 
agnostus punctuosus which is the predominant form in the strata 
mentioned. 

See: Paradoxides shale. (G. BEXELL). 


PARADOXIDES FORCHHAMMERI ZONE ....... Cambrian 
See: SOLENOPLEURA BRACHYMETOPA ZONE. 


PARADOXIDES HICKSII ZONE ................ Cambrian 
TORELL (1870). 


Corresponds to the Ptychagmostus ( Triplagnostus) gibbus 
zone (Exsulans limestone and zone of Eodiscus scanicus). The in- 
dex fossil occurs in Sweden only in Scania. 


See: PARADOXIDES SHALE. (G. BEXELL). 


PARADOXIDES JEMTLANDICUS BED .......... Cambrian 
WIMAN (C.) (1903). 


At Brunflo in southern Jämtland, SE of Östersund (and a 
few other neighbouring localities), the Oelandicus beds are imme- 
diately followed by a layer, 1 to 2 meter thick with Paradoxides 
jemtlandicus Wiman and Agnostus cf. fallax Linnarsson, (Pero- 
nopsis brunfloensis Westergàrd, 1946) both common, and together 
with them are fragments of a form belonging to the Paradoxides 
oelandicus group. The bed was originally by Wman (though with 
hesitation) referred to the Oelandicus stage but was later (WES- 
TERGÀRD) regarded as the oldest member of the Paradoxides para- 
doxissimus stage (« Tessini » beds), filling out the gap between 
the latter and the Oelandicus beds in other areas (especially 
in Öland) where the break is marked out by the Acrothele gra- 
nulata conglomerate (q.v.). Par. jemtlandicus is present also in 
Närke and possibly in Västergötland (WEsTERGànD 1953). 


Literature : WIMAN (C.) (1903); WESTERGäRD (A.H.) (1929); 
WESTERGARD (A.H.) (1953). 
(G. BEXELL). 


PARADOXIDES SHALE ................ Middle Cambrian 


LINNARSSON (1873) [Regio Conocorypharum and lower part 
of R. Olenorum ANGELIN (1854); Conocoryphe shale LINNARSSON 
(1869), Agnostus stage BnócaER (1882) ]. 


Originally the unit comprehended the series from the Hol- 
mia kjerulfi zone to the Lejopyge laevigata zone, both inclusive. 
With Regio Conocorypharum Angelin designated only the strata 
with Paradoxides forchhammeri (with the Andrarum limestone 
as their most characteristic member and afterwards often used 
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as a denomination of the Regio in general. LINNARSSON (1868), 
divided the alum shale in Västergötland into 5 divisions of which 
the three lower (with Agnostus laevigatus, Paradoxides forchham- 
meri and Par. tessini) were looked upon as corresponding to 
ANGELIN’S Regio Conocorypharum; the true stratigraphic position 
of the latter below the Regio Olenorum was established, whereas 
ANGELIN for faunal reasons had supposed a contrary relation 
between them to be the more probable. For this division LINNARS- 
son first used the term Conocoryphe shale but changed it, 1873, 
to Paradoxides shale, at that time, however, still embracing also 
the Holmia kjerulfi zone (q. v.). In 1872 SJöGrREN added the beds 
characterized by Paradoxides oelandicus as a new zone of the 
Paradoxides shale in Öland, but due to the local development of 
the « Tessini beds » there (see Tessini sandstone) they were first 
supposed to be younger than the latter. Since the true relation 
between them had been established by NaATHORST and Dames in 
1881 and the Holmia kjerulfi zone soon afterwards was excluded, 
the upper as well as the lower limit of the Paradoxides shale 
were settled. The lower boundary is as a rule strongly pronounced 
faunistically as well as lithologically; the upper is not so well 
defined, the zone of Lejopyge laevigata merging into the zone 
with Agnostus pisiformis of the upper Cambrian. 1930 WALLERIUS 
proposed the inclusion of the latter zone in the Paradoxides shale 
(see Agn. pisiformis zone). In 1882 TULLBERG published a particu- 
larly minute stratigraphical table of the Paradoxides shale, based 
chiefly on the conditions at Andrarum in Scania. It has been of 
great importance for later researches, though in one point incor- 
rect, and for the rest too detailed to be of much more than local 
applicability. In a reduced table, sat up by MOBERG & MÖLLER 
(1898), the simplification was on the other side carried a little 
too far; their three « zones » corresponding only to the three 
stages of the Middle Cambrian. In a more recent classification of 
the Scandinavian Paradoxides shale, published by Hansen (K.) 
(1945), its middlesmost division, or the Tessini beds were subdi- 
vided into the three zones of Paradoxides davidis, « Liostracus » 
linnarssoni and (at the base) Ctenocephalus exsulans (see under 
these different headings). 

The faunal zones are less sharply delimited in the Middle 
than in the Upper Cambrian, the leading fossils being of less res- 
tricted range in the former. In parts of the Middle Cambrian of 
Sweden the Paradoxinae are rare and too fragmentary for identi- 
fication with full certainty. The Agnostids are beyond compari- 
sion the most common fossils, as a rule also occuring in a satis- 
factory state of preservation (compare BmócGER's « Agnostus 
stage »). The following table, published by WESTERGåRD (1946), is 
also almost entirely based on the Agnostids. 

Overlying beds: Zone of Agnostus pisiformis (L.). 


C. Paradoxides forchhammeri stage. 
3. Zone of Lejopyge laevigata (Dalm.). 
2. » > Solenopleura brachymetopa (Ang.) (Incl. the 
Andrarum limestone). 
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1. » » Ptychagnostus (Triplagnostus) lundgreni 
(Tullb. and Goniagnostus mathorsti (Brögger). 
B. Paradoxides paradoxissimus stage. (« Tessini beds », for 
changed terminology see Tessini beds). 
4. Zone of Ptychagnostus punctuosus Ang. 
3. >» > Hypagnostus parvifrons Linrs. 
2. » » Tomagnostus fissus (Linrs.) & Ptychagnostus 
atavus Tullk. 
1. » > Ptychagnostus (Triplagnostus) gibbus Linrs. 
A. Paradoxides oelandicus stage. 
2. Zone of Paradoxides pinus Wgard. 
1. > > Paradoxides insularis Wgärd. 


Underlying bed : Zone of Holmia kjerulfi (Linrs.) (or zone 
of Strenuella linnarssoni Kiaer). 


The two lower stages are of various lithological development 
in various areas, the uppermost stage in all areas black or dark 
brown alum shale with stinkstone (see: Orsten) but often partly 
or in its entirety replaced by the thin Exporrecta conglomerate 
(q. v.). At the end of the Lower Cambrian epoch the greater part 
of Scandinavia was brought above sea level. A new submergence 
took place in very early Middle Cambrian times followed by an 
emergence at the end of the Oelandicus age (cf. Acrothele granu- 
lata conglomerate). The Paradoxides paradoxissimus beds mark 
out a new transgression. Towards the end of this age a far rea- 
ching elevation of land sat in, refllected in the distribution of the 
Exporrecta conglomerate over wide areas of Oland, Billingen - 
Falbygden and Kinnekulle in Västergötland, Narke and Jamtland. 


Development. — Scania : To the Oelandicus stage NATHORST 
(1882), referred the « fragment limestone » and the shales imme- 
diately above the Lower Cambrian Graywacke shale, an opinion 
sheared by Mosere (1911) and also by Hansen (1945). However, 
according to WESTERGäRD is the Oelandicus stage in all probability 
missing in Scania. The upper two stages are developed as alum 
shale with scattered stinkstone lenses and two thin limestone 
beds, the Exsulans limestone and the Andrarum limestone. The 
thickness of the Paradoxides paradoxissimus stage, up to 30 m, is 
here more than in any other area in Sweden. — Öland : The 
Oelandicus stage is thicker (57 m) and more fully developed than 
in other areas, and is built up of gray, greenish or black arena- 
ceous shales with discontinuous beds or lenses of impure lime- 
stone. Zones Al and A2 are represented and covered by the 
Acrothele granulata conglomerate. [In a boring core from Bö- 
dahamn (northernmost Oland) the conglomerate was according 
to WAERN, absent]. The Middle Cambrian begins here with a 
brachiopod bearing conglomerate followed by a trilobite bed with 
the index fossils of both zones of the Oelandicus stage succeeded 
by alternating sandstones and shales possibly continuing up into 
the Par. paradoxissimus stage. The latter is in Gland developed 
in a more sandy facies than elsewhere (see Tessini sandstone), 
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including the zones B1 (partly as an Exsulans limestone), and 
B2; the sandstones terminates in places in a conglomerate with 
fossils from B3 in the matrix. B4 has not been proved. The Forch- 
hammeri stage is represented by a discontinuous Exporrecta 
conglomerate, corresponding to C2 and C3. In the southernmost 
parts of the island C3 is represented by a thin layer of alum shale 
with stinkstone lenses. - Gothland : Middle Cambrian, known 
from two deep-borings, is composed of alternating sandstone and 
shale representing only zone Al, directly overlain by Ordovician 
beds. — In the Northen Baltic area (southern parts of the Gulf 
of Bothnia) some boulders, poor in fossils and lithologically 
resembling the P. paradoxissimus beds of Öland, possibly belong 
to this stage. — Östergötland : The Oelandicus stage begins with 
a phosphoritic sandstone conglomerate followed by grayish green 
glauconitic sandstone and shale; the upper part as gray clay shale 
with thin seams of meagre alum shale. Its fauna is poor, repre- 
senting A2, and probably also Al. The beds of the Par. paradoxis- 
simus stage have a similar lithological character. Zone Bl is re- 
presented in the east, B2 added in the central parts and in the 
western also B3. B4 is absent. The Forchhammeri stage begins 
with a thin band of argillaceous, phosphoritic and somewhat 
glauconitic limestone or a thin conglomerate followed by meagre 
alum shale with thin seams of sandstone. Stinkstone bank at 
the top. Represented are the upper parts of C2 and C3. — Väs- 
tergótland : The Oelandicus stage is in all probability absent. 
Par. paradoxissimus stage begins with a bed of varying character 
above the Lower Cambrian sandstone. Sandstone or conglomerate 
rich in glauconite is followed by black meagre alum shale with 
stinkstone and sporadic seams of green shale. Present are zones 
Bl, B2 and B3, the latter upwards terminating in a continuous 
thick bank of greenish, dark gray or black stinkstone. B4 is prac- 
tically absent. The Forchhammeri stage is in Kinnekulle & Bil- 
lingen-Falbygden represented by the Exporrecta conglomerate, 
at a few localities merging into a light grey glauconitic limestone. 
The conglomerate is followed by alum shale, more bituminous 
than that of B and representing stage C. All three zones are re- 
presented. In Falbygden is the fauna of zone C3 richer in species 
than in any other Scandinavian area. — Nárke : Oelandicus stage 
begins with dark green phosphoritic and glauconitic coarse sand- 
stone, followed by greenish glauconitic shale and shaly sandstone 
with impure limestone. Thickness greater in the eastern parts, 
(transgression from the east or south-east). Zone Al apparently 
missing. Par. paradoxissimus stage of grayish- green crystalline 
limestone underlain by soft shale; Par. jemtlandicus locally pre- 
sent. In the east only Bl; thickness increasing westward but no 
indication of an addition in that direction of younger beds. The 
Forchhammeri stage is poorly developed, in part only as crack- 
fillings in the underlying beds or as alum shale with stinkstone, 
sometimes replaced by a thin discontinuous Exporrecta conglo- 
merate. C2 and C3 are apparently represented; no indication of 
CI. — From the southernmost parts of the eastern border of the 
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Scandinavian Mountain Range Middle Cambrian is indicated by 
Hypagnostus parvifrons Linrs. of zone B3, occurring above the 
fossiliferous Lower Cambrian at Idre in north-western Dalecarlia. 
In the area around Lake Storsjön in southern Jämtland the 
Oelandicus beds reach a thickness of 20 m and represent A2, but 
to judge from boulders is also Al represented. They are at 
Brunflo followed by beds belonging to the lowest zone of the 
Paradoxissimus stage, including the bed with Par. jemtlandicus 
(q.v.). For the rest only B3 seems to have been established 
hithertoo (THORSLUND). The Forchhammeri beds are here deve- 
loped as alum shale with stinkstone or as an Exporrecta conglo- 
merate. Farther to the north in northern Jämtland and Änger- 
manland are the Oelandicus beds like the Lower Cambrian 
missing in the autochtonous series, probably due to subsequent 
erosion, but present in the allochtonous. In the east, the beds 
of the Par. paradoxissimus stage therefore lie transgressively 
directly upon the old peneplaned land surface with a basal 
phosphoritic conglomerate in a calcareous bottom layer, pro- 
bably a parallel to the Exsulans limestone. Thickness decreasing 
eastwards. All the four zones seem to be represented though not 
in one and the same profile. The Forchhammeri beds are deve- 
loped as Exporrecta conglomerate to the east, as alum shale with 
stinkstone to the west. The first and second zone are present; 
possibly also the third. The Middle Cambrian is here, as always 
seems to be the case in Norrland, built up in its entirety of alum 
shale with stinkstone, thus differing from the development in 
more southerly parts of Sweden. The shales of the allochtonous 
series are, however, according to ASKLUND, coarser and resemble 
more clay shale than the typical alum shales of the autochtonous 
series. In southern Lapland (Västerbotten) fossiliferous Middle 
Cambrian occurs at several localities as far to the north as Lake 
Storuman but chiefly accessible as boulders of disintegration in 
the place. The zones A2, B1-B4 and C3 were mentioned by 
KULLING, 1942. In northern Lapland (Norrbotten) the Holmia 
beds are often followed by alum shales, in part certainly of 
Middle Cambrian age but fossils (Agnostids) have so far been 
reported from only one locality (at Lake Hornavan). 


Literature : AnGELIN (N.P.) (1854); LINNARSSON (G.) (1869); 
LINNARSSON (G.) (1873); LINNARSSON (G.) (1875); LINNARSSON (CG) 
(1876); LINNARSSON (G.) (1877); LINNARSSON (G.) (1879); TULLBERG 
(S.A.) (1882); LINNARSSON (G.) (1882); WIMAN (C.) (1894); GRöN- 
WALL (K.A.) (1902); Moserc (J.C.) (1911); WarrEnius (LD.) 
(1930); WrsrERGàRD (A.H.) a. o. (1931); THORSLUND (P.) (1933); 
ASKLUND (B.) & THORSLUND (P.) (1935); WEsTERGärD (A.H.) (1936); 
ASKLUND (B.) (1938); WESTERGARD (A.H.) (1940); KurriNa (O.) 
(1942); WESTERGARD (A.H.) (1944); WesTercarp (A.H.) (1944); 
WESTERGARD (A.H.) (1946); WESTERGäRD (A.H.) (1947); WAERN (B.) 
(1949). 

(G. BExELL). 
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PARADOXIDES WAHLENBERGI STRATA ...... Cambrian 
See: HOLMIA KJERULFI ZONE. 


PASSAGE BEDS TO THE BUNTER .............. Triassic 
BROTZEN (1950). 
See : MUSCHELKALK. 


PASSALOTEUTIS ALVEOLATUS (Zone of...) ....... Liassic 
TROEDSSON (1951). 
See: LIASSIC. 

PECTEN ASPER* ZONE "2". e E e, TTE Cretaceous 


HAce (1940). 
See: ALBIAN-CENOMAN. 


PELTUBASZONE! AET. 292. San CETERAE LS Cambrian 
See: OLENID SHALE. 


PENTAMERUS CONCHIDIUM ZONE (Upper Klinteberg beds) 
SCHMIDT (1859) Silurian 


The upper subdivision of the « Middle zone » of SCHMIDT. 
Named after Pentamerus conchidium [Conchidium biloculare 
(Hisinger)]. In 1890 referred by Scumipt to « South Gotland ». 
See also « Middle zone» and «South Gothland ». — Central 
Gotland. — The bulk of the deposits included by Schmmpr in the 
Pentamerus conchidium zone is now referred to Klinteberg 
group and Hemse group. 


Literature : Scumipt (F.) (1859), Arch. Naturk. Liv-, Ehst- 
und Kurlands, Ser. 1, Band 2; Scuwipr (F.) (1890). 
(J. E. HEDE). 


PENTAMERUS ESTONUS ZONE ................ Silurian 
SCHMIDT (1859) 


As far as Sweden is concerned, this denomination was applied 
by Scumpr in 1859 to the lower subdivision of his « Middle 
zone», q.v. The fossil from which the subdivision in question 
received its name — originally identified as Pentamerus esthomus 
Eichwald — was, in 1882 and 1888 by LINDSTRÖM, later by 
Scumipt too, regarded as representing P. oblongus J. de C. Sow- 
erby [= P. laevis J. Sowerby], but in 1892 it was stated by 
LEBEDEV to be a distinct species, and was described by him as 
Pentamerus gotlandicus. In 1890 ScuwrpT rejected the «zone of 
Pentamerus estomus ». — 'The deposits (in Gotland) containing 
Pentameras gotlandicus Lebedev are included by Heng, 1921, in 
Slite group. 
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Literature : Scumipt (F.) (1859), Arch. Naturk. Liv-. Ehst- 
und Kurlands, Ser. 1, Band 2. 


(J.E. HEDE). 


« PENTAMERUS LIMESTONE» ............... Caledonian 


Kuruıng (O.) (1925) (G. F. F., Bd 47, pp. 367-375) used this 
name for a fossiliferous limestone in the vicinity or Lake Broken 
in the central part of the Västerbotten Mountains. 


Beskow (G.) (1929) (S. G. U., Ser. C, N° 350) considered a 
sequence of limestone, calciferous agglomerate and tuff rocks 
underlying the Mesket lava beds to represent the same strati- 
graphie division as the above-mentioned « Pentamerus lime- 
stone ». 

Kurrinc (O.) (1933) (G. F. F., Bd 55, pp. 167-422) re-exami- 
ned his « Pemtamerus limestone» and found no Pentamerus 
oblongus or another fossils characteristic of the true Pentamerus 
limestone of upper Llandowery age but a fauna representing 
stage 5 b (Upper Ashgill). The limestone was named the Slätdal 
limestone. 

See: SLATDAL LIMESTONE. 

(O. KULLING). 


PENTAMERUS LIMESTONE (of Gotland) .......... Silurian 
LINDSTROM (1882). 


Name applied to the Conchidium [ « Pentamerus zl biloculare 
(Hisinger)-bearing limestones occurring in Gotland. — Now 
included in Klinteberg group and Hemse group. 


Literature : LINDSTROM (G.) (1882). 
(J. E. HEDE). 


PENTAMERUS LIMESTONE (of Jämtland) ........ Silurian 
LINNARSSON (1872). (Encrinite limestone TORNEBOHM, 1872). 


A thin-bedded to mediumly bedded, sometimes indistinctly 
stratified, grey to almost black (light bluish-grey or brownish- 
yellow when weathered), dense to fine-grained, often somewhat 
dolomitic limestone. In places highly fossiliferous: stromatopo- 
roids, corals (Heliolites, Favosites, Halysites, etc.), bryozoans, 
e Pentamerus oblongus Sow. » [= Pentamerus laevis J. Sowerby], 
pelecypods, gastropods, cephalopods, ostracods, trilobites (Bumas- 
tus, Proetus, Encrinurus, etc.). Thickness about 75 m. — Jämt- 
land: the middle and western Lake Storsjön area. — According 
to THORSLUND 1948, the uppermost part of the Pentamerus lime- 
stone very likely corresponds in age to the zone of Monograptus 
sedgwicki (basal part of Upper Llandoverian). 


Literature : TORNEBOHM (A.E.) (1872); LINNARSSON (G.) (1872); 
WIMAN (C.) (1894); Höcsom (A.G.) (1920); THORSLUND (P.) (1948). 


(J. E. HEDE). 
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PERNEROGRAPTUS REVOLUTUS ZONE ......... Silurian 
See: MONOGRAPTUS REVOLUTUS ZONE. 


PETALOGRAPTUS FOLIUM ZONE .............. Silurian 


TÖRNQUIST (1897). (« Shale with Monogr. leptotheca Lapw. » 
TORNQUIST, 1879; Monograptus convolutus zone TULLBERG, 1882; 
Monograptus leptotheca zone TULLBERG, 1882). 


Consists of laminated dark grey and black shales, in places 
(the Siljan district), with large, spherical or spheroidal calcareous 
concretions embedded. Fossils: Climacograptus hughesi (Nichol- 
son), C. scalaris (Hisinger), Glyptograptus tamariscus (Nicholson), 
Orthograptus bellulus (Tórnquist), Petalograptus foliwm (Hisin- 
ger), P. palmeus (Barrande), Monograptus clingani (Carruthers), 
M. convolutus (Hisinger), M. decipiens Tórnquist, M. leptotheca 
Lapworth, M. lamatulus Törnquist, M. lobiferus (McCoy), M. re- 
gularis Törnquist, Rastrites peregrinus Barrande, etc. Thickness 
at Kinnekulle in Vástergótland (boring), 0.4 m. Underlain by zone 
of Monograptus triangulatus and overlain by zone of Cephalo- 
graptus cometa. — Scania: Röstånga; Bollerup; Tommarp ; 
Kiviks-Esperöd in the parish of S. Mellby. Västergötland : Kinne- 
kulle; Falbygden. Dalecarlia : The Siljan district. Southern Lapp- 


land: Bjórkvattnet-Virisen district (see : Broken series). — Cons- 
titutes a zone within the Rastrites shale (beds), q. v. 

(J.E. HEDE). 
PETALOLITHUS FOLIUM ZONE ........- sc sc ees Silurian 


See: PETALOGRAPTUS FOLIUM ZONE. 


PEHESVIR LIMESTONE er OON EE ae Silurian 

LINDSTRÖM (1861). 

Name applied to the «limestone» occurring at Petesviken 
in the parish of Hablingbo (southern Gotland) and, according to 
LINDSTRÖM, resembling the «nodular, thin-bedded limestone, 
bluish-grey in colour and sometimes marl-like», which is 
traversed by the Stenbroän (Stenbro brook) in the parish of 
Slite. By LINDSTRÖM, 1861, included in his « Middle Gotland >. 
Later, in 1882, the same beds were denominated by LINDSTRÖM 
Petesvik marl or Petesvik shale. The beds in question are by 
Hepe, 1921, assigned to Hemse group. 


Literature : LINDSTRÖM (G.) (1861), Ófvers. K. Vet.-Akad. 
Forh., Årg. 17 (1860), N° 8. 
(J.E. HEDE). 


PETESVIK MARL (Petesvik shale) ............... Silurian 
LINDSTRÖM (1882). 


Originally the name Petesvik marl was used as a synonym 
for Petesvik limestone, q. v. In 1890 Scuwipr used the name for 


10 S 
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those strata which, by LINDSTRÖM, 1888, were referred to « the 
Petesvik-Hablingbo fauna» within his division c (« Younger 
marl-shale and sandstone»). These strata were included by 
ScHMIDT in « South Gotland s. In 1910 van HOoEPEN applied the 
name Patesvik marl to the lowest subdivision of his Hemse marl 
(s) (« Western facies»). The Petesvik marl in the sense used 
by van Horren, consists of «a blue marl, sometimes more and 
sometimes less calcareous, through which the hardness varies; in 
places the beds are thin and irregular, at others they are rather 
thick ». Thickness estimated at 30m. According to vaN HOEPEN, 
the Petesvik marl is underlain by Sàlle limestone and overlain 
by Nisse limestone. — Southern Gotland (type locality Petesviken 
in the parish of Hablingbo). — The sediments referred to Petes- 
vik marl are by Heper, 1921, included in Hemse group. According 
to WEDEKIND, 1927, « the marl of Petesviken » belongs to « Mittle- 
res Mittelgotlandium » (see Mittelgotlandium of WEDEKIND). — 
According to VAN HOEPEN, strata corresponding to the Petesvik 
marl are to be found within the Colomus shale of Scania. 


Literature : LINDSTRÖM (G.) (1882); ScuHwrpT (F.) (1890); 
VAN HoEPEN (E.C.N.) (1910). 
(J. E. HEDE). 


PHACTTESELIMES TONER vm Silurian 
VAN HOEPEN (1910). 


The uppermost subdivision of the Hemse marl (« Western 
facies») of van HOEPEN. Consists, broadly speaking, of oolite 
(average thickness about 1m) in the lower part and of dense, 
argillaceous limestones (« Girvanella » limestone, ostracod lime- 
stone, and stromatoporoid limestone) in the upper part. Name 
derived from « Phacites gotlandicus Wahlb.». Underlain by 
Burgsvik sandstone and overlain by South Gotland group (¢). — 
Southernmost Gotland. — The deposits included in Phacites 
limestone are now referred to Burgsvik sandstone and oolite and 
Hamra limestone. — According to van HoEPEN, the Phacites 
limestone probably has a time equivalence with division 3 
(of GRÖNWALL, 1897) of the Över-Ramsäsa group in Scania. 


Literature : VAN HoEPEN (E.C.N.) (1910). 
(J.E. HEDE). 


PHACOPS MUCRONATA ZONE ............... Ordovician 
TULLBERG (1882). 


(= Phacops eucentra zone MOBERG, 1910), mudstones, partly 
arenaceous, representing the Dalmanitina beds of Scania, q.v. 


(P. THORSLUND). 


BHACOPS QUARTZITE r bI XVI Ordovician ? 
See also: DALMANITINA BEDS. 
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PHYLLITE GROUP (« Series» or « Zone » of Lapland) 
Caledonian 


SVENONIUS (F.) (1884) (G. F. F., Bd 7, p. 210). The third group 
from below of the four groups into which SvENoNrUus divided the 
stratified rocks of the mountain region of Lapland (for the 
remaining three groups see Amphibolite Group). Broadly spea- 
king, the term Phyllite Group corresponds to the « Köli Group » 
(q. v.). After stem fragments of crinoids had been found by 
SvENONIUS in limestones intercalated in the Phyllitic zone W of 
Akka (northern Lapland) and by v. SCHMALENSEE in the Suli- 
telma area, at places so abundant that according to SJÖGREN 
(1900, G. F. F., Bd 22) they formed a true « Encrinite limestone », 
the term Encrinite zone was proposed by SvENONIus, by analogy 
with the Hyolithes zone, for the Phyllite Group (1899, G. F. F., 
Bd. 21) though it never came into common use. 

(G. BEXELL). 


PHYLLOGRAPTUS ANGUSTIFOLIUS ELONGATUS ZONE 
Monsen (1937); TJERNVIK (1956). Ordovician 
See: DIDYMOGRAPTUS SHALES. 


PHYLLOGRAPTUS ANGUSTIFOLIUS ZONE ... Ordovician 
Mosere (1907, 1911). 


Synonymous with the zone of Phyllograptus densus. 
See: DIDYMOGRAPTUS SHALES. 


(T. TsERNVIK). 
PHYLLOGRAPTUS CF. TYPUS ZONE ......... Ordovician 
TULLBERG (1882); TÖRNQUIST (1901). 


Corresponds approximately to the Didymograptus bifidus 
zone EKSTRÖM, 1937. 


See: DIDYMOGRAPTUS SHALES. (T. TJERNVIK). 
PHYLLOGRAPTUS DENSUS ZONE ............ Ordovician 
ToónNquisT (1901). 
See: DIDYMOGRAPTUS SHALES. 


PHYLLOGRAPTUS GLOSSOGRAPTOIDES SUBZONE 
EKSTRÖM (1937). Ordovician 
See: DIDYMOGRAPTUS SHALES. 


PHYLLOGRAPTUS NOBILIS SUBZONE ........ Ordovician 
EKSTRÖM (1937). 
See: DIDYMOGRAPTUS SHALES. 
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PHYLLOGRAPTUS SHALE («Phyllograptusskiffer xl ` ` 
TónNquisT (1876). Ordovician 


Used sometimes as a synonym for the Lower Didymograptus 
shale. Originally it included also Törnguıst’s zone of Phyllo- 
graptus cf. typus Hall, now incorporated with the Upper Didy- 
mograptus shale and called the zone of Didymograptus bifidus. 
See : Lower graptolite shale and Didymograptus shales, respec- 
tively. 

(T. TJERNVIK). 


PHYLLOGRAPTUS TYPUS ZONE ............. Ordovician 
LINNARSSON (1879). 


Corresponds approximately to the Didymograptus bifidus 
zone EKSTRÖM, 1937. 


See: DIDYMOGRAPTUS SHALES. (T. TJERNVIK). 


PHYLLO-TETRAGRAPTUS BEDS ............. Ordovician 
TÖRNQUIST (1901). 


Corresponds to the Lower Didymograptus shale with addition 
of TónNquisT's zone of Phyllograptus cf. typus Hall. The latter is 
now included into the Upper Didymograptus shale and called the 
zone of Didymograptus bifidus. 


See: DIDYMOGRAPTUS SHALES. (T. TJERNVIK). 


PIESKE LIMESTONE, P. SERIES .............. Caledonian 


Vocr (Th.) (1922) (G. F. F., Bd 44, pp. 714-739) gave the name 
Pieske limestone to a thick limestone series on the northern 
shore of Lake Pieskejaure near the Norwegian boundary. The 
limestone represents the lowest bed in the sequence of western 
Cambro-Silurian distinguished by him on the eastern side of 
the boundary. He correlated it with the Fauske limestone on the 
western side of the boundary and held a Lower Ordovician age 
to be the most probable. Above the limestone follows the so 
called Chlorite granulite, a designation used in earlier publica- 
tions of the Mt Sulitelma district (See: Hj. SJÖGREN, 1900, G. F. 
F., Bd 22, pp. 437-462, and P. J. Horwqursr, 1.c. pp. 72-104, 151- 
177, 233-272). 

Vocr (Th.) (1927) (N. G. U., N° 121) gave a detailed descrip- 
tion of the limestone and its adjacent beds. For the overlying 
« Chlorite granulite» he now used the name Muorki schist. 

Kurinec (O.) (1941) (G. F. F., Bd 63, pp. 101-116) considered 
the limestones in the district of Lake Överuman in the north- 
western part of the Västerbotten Mountains to be equivalent to 
the Pieske limestone. 

KULLING (O.) (1947) (G. F. F., Bd 69, pp. 127-135) discussed 
the limestones in the Salojaure district of the Norrbotten Moun- 
tains and their relation to the Pieske limestone. 
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Romeo) (1947) (G. F. F., Bd 69, pp. 475-485) stated that 
the limestone in the Ikisjaure-Mavasjaure region is enclosed in 
carbonatiferous schists. The underlying beds are mica-schists, 
feldspar-porphyroblastic schists and a banded schist called the 
Juron quartzite. 

KULLING (O.) (1948) (G. F. F., Bd 70, pp. 661-669) discussed 
the distribution of the Pieske limestone in the middle part of the 
Norrbotten Mountains from the Sarek massif to the Mt. Suli- 
telma and some other Caledonian Mountain districts. 

Kaurskv (F.) (1949) (G. F. F., Bd 71, pp. 205-214) described 
a part of the boundary district to the south-west of Lake Ikis- 
jaure in the south-western Norrbotten Mountains. In this area 
the Pieske limestone underlies « Ordovician » phyllite, and rests 
upon the Juron quartzite Serie. 

Du Rietz (T.) (1949) (G. F. F., Bd 71, pp. 243-252) described 
a limestone and associated quartzite and phyllite in the Nasafjäll 
region in the south-western portion of the Norrbotten Mountains 
(in the lower part of the western Cambro-Silurian) as the Pieske 
Series. 

MARKLUND (N.) (1952) (G. F. F., Bd 74, pp. 353-384) consi- 
dered, the limestone in the « Klippo formation», his lowest 
division of the western Cambro-Silurian in the boundary region 
between the Västerbotten and the Norrbotten Mountains as 
corresponding to the Pieske limestone. Green schist, black shale, 
white quartzite and limestone built up the sequence of strata, 
which he designated « Eventually Pieske Series ». 

Kautsky (G.) (1953) (S. G. U., Ser. C, N° 528) discussed the 
Pieske limestone in the Sulitelma-Salojaure area. The limestone 
occurs in his Pieske Nappe. Limestones stratigraphically equi- 
valent to the P. limestone are found in his Vasten Nappe and 
his Salo Nappe also but not in his Gasak Nappe. In his Pieske 
Nappe the limestone rests on the above-mentioned Juron 
quartzite and is subjacent to the Conglomerate-sandstone Series 
of supposed Upper Ordovician age. 

KULLING (O.) (1955) (S. G. U., Ser. Ca, N° 37) held the Bopen 
limestone in Mt. Sódra Storfjället in the western part of the 
Västerbotten Mountains, the Jullega limestone in the boundary 
region between the Västerbotten and the Norrbotten Mountains, 
and some other limestones in the lower part of the western 
Cambro-Silurian to be equal stratigraphically to the Pieske lime- 
stone. He called a sequence of sedimentary rocks with volcanic 
intercalations and with the limestone as the uppermost bed, the 
Pieske Series and proposed for it a Lower Ordovician age. The 
Ro Series follows above the Pieske Series. 

(O. Kurno). 


PIESEE NAPPE norni eo EE a ee Caledonian 


Kaurskv (G.) (1953) (S. G. U., Ser. C, N° 528). A sequence 
of sedimentary rocks with volcanic intercalations in the western 
Cambro-Silurian of the Sulitelma-Salojaure area of the Norr- 
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botten Mountains. K. regarded the sequence as the lowest unit 
in the Great Seve Nappe. Above: the Vasten Nappe of the Great 
Seve Nappe; below: the so called Akkajaure Complex. The 
stratigraphical sequence includes some fossil-bearing horizons, 
viz. marly slates with fossils of Stage 5b and the Dianulites 
petropolitanus-bearing beds of proposed Upper Ordovician age. 
Two beds with Halysites sp. are also referred to the Upper 
Ordovician. 

The stratigraphical sequences of seven districts are com- 
pared with each other. The resulting stratigraphy is as follows: 
Marly slates and quartzite conglomerate of Stage 5b age. The 
Conglomerate-sandstone Series with the Laotak Formation, the 
Titir limestone, and the Stalo Formation of proposed Upper 
Ordovician age. In the south the Pieske limestone and the Juron 
quartzite, supposed to be Lower Ordovician and Cambrian to 
Eocambrian in age, lie below the Conglomerate-sandstone Series. 
Below the stratified beds: the Archaean basement of igneous 


rocks. (O. KULLING). 


PILOPHYLLUM KEYSERLINGI-ZONE .............. Silur 
WEDEKIND (1927). 
Siehe: MITTELGOTLANDIUM. 


PILOPHYLLUM MUNTHEI-ZONE ................... Silur 
WEDEKIND (1927). 
Siehe: MITTELGOTLANDIUM. 


PILOPHYLLUMSTUFE:. 1.29. 40 E HR Silur 
WEDEKIND (1927). 
Siehe: MITTELGOTLANDIUM. 


PITE FORMATION (Pite conglomerate) ...... Pre-Cambrian 


The Pite formation consists of a conglomerate rich in quart- 
zite pebbles and also containing pebbles of gneissic granodiorite. 
Interstratifications of arkose occur. Part of the formation has 
been subjected to strong metamorphism. 

The Pite formation is concentrated to Mount Degerberget, 
to the east of Piteä, at the Bothnian Gulf, in Northern Sweden. 
It was first mentioned by F. Svenonrus (1892) and has been 
described in detail by E. Gsm (1939). Grip parallels it with the 
Vargfors group and classes it as Karelian, whereas O. H. ÖDMAN 
is inclined to refer it to Svecofennian (Svionian) and compares 
it with the older supracrustal rocks of the Skellefte field (Maur- 
liden series; see Skellefte field). 


Literature : SvENoNIUS (F.) (1892); Höcsom (A.) (1931); Grip 
(E.) (1939); Grip (E.) (1946); Öpman (O.H.) (1953). 
(E. ÅHMAN and P. H. LUNDEGåRDH). 
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PEANIERONSYZONE Te re E Ordovician 
JAANUSSON & Murvzr (1953). 
See: PLATYURUS LIMESTONE. 


PLANILIMBATA LIMESTONE ................ Ordovician 


LINNARSSON & TULLBERG (1882). (Zone of Megalaspis plani- 
limbata or Planilimbata zone WESTERGärD, 1931, 1940; THORSLUND, 
1937, 1940; REGNELL, 1942; TJERNVIK, 1952). 


The unit is the lowermost stratigraphical subdivision of the 
Orthoceratite limestone. Originally some beds of the overlying 
Limbata limestone, owing to their grey colour, were included in 
it. A boundary towards this limestone, was drawn by MOBERG 
(1890) on faunistical grounds. As stated WIMAN (1906) the unit 
is underlain by limestone beds with Lycophoria laevis Stoll. 
which beds were by TsERNVIK (1956), distinguished as the zone 
of Plesiomegalaspis armata. The Planilimbata limestone is made 
up of grey or occasionally of red limestone beds often intercalated 
with thin layers of shale. Index fossils are species belonging to 
the genera Plesiomegalaspis and Megalaspides. TJERNVIK (1952, 
1956) established the following minor units, and correlated them 
with the zones of the Lower Didymograptus shale : 


Zone of Plesio- Zone of Phyllograptus 
Upper megalaspis estonica | angustifolius elongatus 
Planilimbata |—————————— 
limestone Zone of Megalaspides| Zone of Phyllograptus 
dalecarlicus densus 
Zone of Didymo- 
raptus balticus 
Lower Zone of Plesiome- AR 
Planilimbata | galaspis planilimbata | Zone of Tetragraptus 
limestone phyllograptoides 
Lower Planilimbata limestone. — Limestone beds, glauco- 


nitic at the base of the unit, and intercalated occasionally with 
thin layers of shale, the latter called, by Wıman (1905) Shumardia 
shale. The beds contain a very rich fauna characterized by 
Plesiomegalaspis planilimbata (Ang.), Megalaspides nericiensis 
Wim., Promegalaspides stenorhachis (Ang.), Niobe emarginula 
Ang. Niobella bohlini Tjernv., Varvia breviceps (Ang.), Cyclo- 
pyge gallica Tjernv. Apatokephalus pecten Wim., Pliomerops 
actinurus (Dalm.), Shumardia nericiensis Wim., and Geragnostus 
wimani Tjernv. The fauna shows several Tremadocian features; 
the unit is, however, of Arenigian age as indicated by the 
graptolite bearing shales which correspond to the limestone beds 
at Hunneberg, Vestergötland, and in Scania. The unit is widely 
distributed, being represented in all Palaeozoic districts, probably 
with the exception of Scania. Type locality : Lanna, Nerike, where 
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the thickness is about 1 m. The unit and the underlying zone of 
Plesiomegalaspis armata comprise the limestone beds of the 
Hunneberg group (stage). 

Upper Planilimbata limestone. — Limestone beds poor in 
glauconite, intercalated with thin layers of shale. Fossils common 
to all the beds of the unit are Ampyx pater Holm, and A. obtusus 
Mob. & Segerb. Index fossils for the zone of Megalaspides dale- 
carlicus are: M. dalecarlicus (Holm), M. paliformis Tjernv., 
Plesiomegalaspis norvegica Tjernv., and P. scutata Tjernv. 
Characteristic of the zone of Plesiomegalaspis estonica are: P. 
estonica Tjernv., Euloma laeve Ang., Menoparia ? nericiensis 
Tjernv., and Agerina erratica Tjernv. Type locality: Lanna, 
Nerike, where the thickness is about 2m. — The limestone beds 
of the Upper Planilimbata limestone correspond, wholly or in 
part, to the Lower Didymograptus shale in Scania, Vestergötland, 
Jemtland, and at Skattungbyn in Dalarne. They have been refer- 
red to the Billingen group (stage). 

LINDSTRÖM (M.) (1954) described the conodont faunas of the 
Planilimbata limestone. He subdivided it into conodont zones, 
and made the following correlations : 


Zone with Oepikodus smithensis, Ois- Upper 
todus lanceolatus, O. triangularis and | Planilimbata limestone 
Prioniodus evae. 


Zone with Drepanodus proteus and Lower 
Paltodus inconstans. Planilimbata limestone 


Literature : LINNARSSON (G.) & TULLBERG (S.A.) (1882); HOLM 
(G.) (1882); Mosrna (J.C.) (1890); WIMAN (C.) (1906); WIMAN 
(C.) (1907); Törnauist (S.L.) (1914); Westercarp (A.H.) (1928); 
THORSLUND (P.) (1937); WESTERGARD (A.H.) (1939); WESTERGARD 
(A.H.) (1940); REcNÉLL (G.) (1940); REGNÉLL (G.) (1942); TJERN- 
vik (T.) (1952); LiwpsrRóM (M.) (1954); Bontin (B) (1955); 
TJERNVIK (T.) (1956). 

(T. ToERNVIK). 


PLANILIMBATA/ZONE E e SSS ok uH ODE Ordovician 
REGNELL (1942). 
Synonymous with the Plamilimbata limestone. 
See: PLANILIMBATA LIMESTONE. 


PLATALERA (PLATEAUTON)^, s na ee Quartàr 
WESTERGARD (1906). 


Ein warwiger, glazialer, gewöhnlich fetter, bisweilen etwas 
sandiger Ton, der auf den Höhen im Endmorängebiet zwischen 
Malmö und Ystad in Schonen (Typuslokal Minnesberg-Ziegelei, 
Marieberg) ebene Decken bildet. Man nimmt deshalb an, dass der 
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Ton in kleinen, von allen Seiten gestauten Seen in den Randzonen 
des Landeises abgelagert wurde. Er bildet also eine topogra- 
phische Variante zu den Eisseetonen und entspricht dem « Bakke- 
ler » Dänemarks und dem « Deckton » Deutschlands. In Schweden 
ist er mit Sicherheit nur in Südwestschonen beobachtet worden. 
Fossilien fehlen. 


Literatur : WESTERGäRD (A.H.) (1906); Muntue (H.) (1920). 
(G. LUNDQVIST). 


PLATYSOLENITES ZONE . 7... Hal. FEINE Cambrian 
See: HOLMIA BEDS and HOLMIA TORELLI ZONE. 


PEATYURUS- LIMESTONE T cei one eee Ordovician 

MOBERG (1890). 

Topmost division of the Lower Ordovician Orthoceratite lime- 
stone. — Type area: Southern Oland. Developed as reddish- 
brown, thick-bedded or finely nodular limestones. Thickness in 
the Siljan district 3.1-3.7 m, in Oland ca. 5 m. As defined by 
JAANUSSON and Murtvei (1953) this division includes the Platyurus 
limestone and the passage beds between this and the Centaurus 
limestone of Moserre (1890). In this division the above writers 
of 1953 distinguished two zones, a lower one called the Latus zone, 
and an upper, preliminarily termed the zone with Illaenus aff. 
suleifrons and later named the Planifrons zone. Asaphus (Neosa- 
phus) platyurus Ang. « Orthoceros > nilssoni (Boll), and Balto- 
ceras burchardi (Dew.) are common to both zones. Moreover, the 
Latus zone also contains Lituites latus Ang. and Illaenus excellens 
Holm. The Planifrons zone is usually richer in species, the follow- 
ing species having been reported : Illaenus planifrons Jaan., Pseu- 
doasaphus tecticaudatus (Steinh.), Geisonoceras centrale (Dalm.), 
. Rhynchorthoceras angelini (Boll), Lituites törnquisti Holm, Hyo- 
lithes dispar Holm, Echinosphaerites aurantium suecicum Jaek., 
etc. 

Literature : MOBERG (J.C.) (1890); Jaanusson (V.) & MUTVEI 


(H.) (1953). (V. JAANUSSON). 


PLESIOMEGALASPIS ARMATA ZONE ........ Ordovician 

TJERNVIK (1956). 

The basal trilobite zone of the Hunnelberg group (stage) 
consisting of beds of limestone, usually glauconitic, intercalated 
between the Ceratopyge and the Planilimbata limestones. Type 
locality : Stenbrottet, Vestergötland, where the thickness does not 
exceed 0,5 m. The beds were included by Wıman (1906) with the 
Ceratopyge limestone, by TJERNVIK (1956) they are regarded as the 
lowermost Arenigian of Sweden. Characteristic fossils are : Plesio- 
megalaspis armata Tjernv., Hunnebergia retusa Tjernv., Lapidaria 
tenella Tjernv., Saltaspis viator Tjernv., Falanaspis aliena Tjernv., 
Lycophoria laevis Stoll, and Apheoorthis ? suecica Tjernv. 


Literature : WIMAN (C.) (1906); TJERNVIK (T.) (1956). 
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PLESIOMEGALASPIS ESTONICA ZONE ....... Ordovician 


TJERNVIK (1956). 
See: PLANILIMBATA LIMESTONE. 


PLESIOMEGALASPIS PLANILIMBATA ZONE 
TJERNVIK (1956). Ordovician 
See: PLANILIMBATA LIMESTONE. 


PLEUROGRAPTUS LINEARIS and CLIMACOGRAPTUS 
SLTYLOIDEUS:ZONEST fet oe bonne Ordovician 
TÖRNQUIST (1913). 

See: PLEUROGRAPTUS LINEARIS ZONE. 


PLEUROGRAPTUS LINEARIS ZONE .......... Ordovician 

Orın (1906). 

(Borrowed from the general British sequence; Climacograptus 
styloideus zone + Diplograptus pristis zone (partim ?) TULLBERG 
1882; Pleurograptus linearis and Climacograptus styloideus zone 
Törnguıst, 1913). Upper Ordovician : Dicellograptus shale. 

Developed as graptolite-bearing, mostly dark shales in Born- 
holm, Scania, Västergötland, ?Östergötland, Siljan district (Dalar- 
na), and Jämtland. In the last four areas this shale is called the 
Black Tretaspis shale (see this term). Thickness in Scania 
unknown. Fossils (Scania): Orthograptus quadrimucronatus 
(J. Hall), O. calcaratus var. basilicus Lapw., O. truncatus (Lapw.), 
O. truncatus var. pauperatus Elles & Wood, Climacograptus sty- 
loideus Lapw., Leptograptus flacidus var. macer Elles & Wood, 
Pleurograptus linearis Lapw. 

Literature : TULLBERG (S.A.) (1882); TULLBERG (S.A.) (1883); 
Orm (E.) (1906); Mogerc (J.C.) (1911); Tornauist (S.L.) (1913); 
Happine (A.) (1915); Happine (A.) (1915); THORSLUND (P.) (1935); 
THORSLUND (P.) (1940); HENNINGSMOEN (G.) (1948). 

See also: DICELLOGRAPTUS SHALE and BLACK TRETASPIS 


SHALE. (V. JAANUSSON). 


POLYORYPHE GLABRA u. LINDSTROMIA DALMANI- 
ZONE SE re oie ned MRA Ein Ty ETA Silur 


WEDEKIND (1927). 
Siehe: MITTELGOTLANDIUM. 


POLYORYPHE LINDSTROMI u. LINDSTROMIA DALMANI- 
EN Eege RE Beer DEE Silur 


WEDEKIND (1927). 
Siehe: MITTELGOTLANDIUM. 


PORPHYRY-LEPTITE COMPLEX .......... Pre-Cambrian 
See: LEPTITE SYSTEM and KIRUNA SERIES. 
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PORTFJÄLL QUARTZITE CONGLOMERATE .. Caledonian 


KJErULF (Th.) (1876) (Nyt Mag. for Naturv., Bd 21, pp. 1-94) 
used the name Portfjeld conglomerate (K. HauaN's observation 
of 1872) or Portfjeld quartz « kagelag ». The P. conglomerate is 
situated in the western Cambro-Silurian to the west of Lake 
Kvarnbergsvattnet, north-western Jämtland. 

Foste (S.) (1922 and 1924) (N. G. U., N° 98 and 122) placed 
the conglomerate in the lower part of his stratigraphical scheme 
of the western Cambro-Silurian. 

Du Rietz (T.) (1935 and 1936) (G. F. F., Bd 57, pp. 133-260 
and Bd 58, pp. 425-438) considered the P. conglomerate of the 
Frostviken parish of north-western Jämtland to represent the 
upper part of the sequence and to be equivalent to the Vojtja 
conglomerate of Stage 5 b. His stratigraphical table for the region 
is partly the inverted stratigraphy of Foslie. 

Kaurskv (G.) (1947) (G. F. F., Bd 69, pp. 145-162) described 
the P. conglomerate as equivalent to the Vojtja conglomerate. 

Kurring (O.) (1955) (S. G. U., Ser. C, N° 37) placed the 
P. conglomerate in the Lower Ordovician. The conglomerate rests 
upon limestone and is superposed by quartz pyllite and calcareous 
phyllite. K. supposed, the P. conglomerate to be stratigraphic 
equivalent of e.g. the Ropen and the Rotik conglomerate of the 
western Ordovician of the Västerbotten Mountains. 


(O. KULLING). 


IPORTIEAN DEAT ENEE Quartar 


Finiglazialer Ton, der von folgenden hocharktischen Arten 
charakterisiert wird: Portlandia (Yoldia) arctica, Buccinum 
groenlandicum, Lyonsia arenosa u. Macoma torelli. Die Begriffe 
Portlandiaton, Yoldiaton u. Banderton (vgl. diese Begriffe) wer- 
den oft synonym verwendet, aber nach BRöccER ist der Yoldiaton 
gotiglazial und der Portlandiaton finiglazial. 

Asklund verwendet den Begriff Portlandiaton fiir den Haupt- 
teil des unteren, spatglazialen Tones der gotiglazialen Zone. 

Jüngerer Portlandiaton : vgl. Zirphceaablagerungen ! 

Literatur : ASKLUND (B.) (1936). Vgl. auch die Literatur von 
Yoldia- u. Banderton und die norwegische Literatur. 

(J. LUNDQVIST). 


PORTLANDIA LENTICULA-ZONE ............... Quartàr 

ASKLUND (1936). 

Der untere Teil des oberen spätglazialen Tones der gotigla- 
zialen Zone. Ausser von Portlandia lenticula auch vom ersten 
Auftreten des Balanus hameri gekennzeichnet. 

Literatur : ASKLUND (B.) (1936), Sver. Geol. Unders., Ser. C, 
N? 393. 

(J. LUNDQVIST). 
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POSIDONOMYA SHALE («Silurian Posidonomya shale ») 
MOBERG (1895). Silurian 


Red or grey, slightly calcareous, generally soft shales, here 
and there with small and thin lenses of grey, fine-grained 
limestone interbedded. The shales are sometimes sandy and rather 
rich in mica. The most characteristic fossil is Pterochaenia glabra 
(Goldfuss) [= Posidonomya glabra (Münster), MosErc, 1895]. 
In addition to this species, there occur Cardiola cornucopiae 
Goldfuss), « Orthoceras » poseidonis Moberg, Entomozoe migrans 
(Barrande), Primitia mundula (Jones), Beyrichia [Dibolbina ?] 
steusloffi Krause, Eoconchoecia mucronata Moberg, Cypridina 
tosterupi Moberg, Colpos insignis Moberg, Monograptus bohemi- 
cus (Barrande), M. nilssoni Lapworth, etc. Thickness at least 7 m. 
The Posidonomya shale, which by GRönwaLL in 1897 was consi- 
dered as probably corresponding to division 3 of the Öved- 
Ramsäsa group, and by Moserg in 1910 to be « a peculiar forma- 
tion of the Colonus beds », is now (HEDE, 1916 and 1919) regarded 
as belonging to the lower part (zone of Monograptus nilssoni) of 
the Colonus shale. — South-eastern Scania : Tosterup, Munkatä- 
garpsbäcken (type locality); Tolänga. — According to Heng 1919, 
strata correlative with the Posidonomya shale are to be found in 
the Dayia shale in southern Gotland. 


Literature : MoBERrG (J.C.) (1895); GnóNwarrL (K.A.) (1897); 
Mosere (J.C.) (1910); Hepe (J.E.) (1916); Hene (J.E.) (1919). 


(J. E. HEDE). 


POST-ARCHEAN (Post-Archaean) .......... Pre-Cambrian 


In 1893, A.G. HöGBoM proposed post-Archean for those 
Swedish eruptive rocks which were at that time not referable to 
sediments of known age and which could be distinguished from 
the Archean eruptives owing to their lack of deformation and 
their general structural development. J.G. ANDERSSON (1896) 
pointed out that some of the oldest post-Archean eruptive rocks 
belong to pre- Cambrian, because they had been recognized among 
the boulders of a Lower Cambrian bottom conglomerate. 

In 1910, A. G. HöcBom proposed that the sub-Jatulian uncon- 
formity should be regared as the upper limit of Archean. This 
view being accepted, several complexes older than sub-Jotnian 
and Jotnian should be interpreted as post-Archean. ASKLUND 
(1931) distinguished between Archean and the post-Archean, 
pre-Cambrian complexes. He paralleled the latter with Algonkian, 
or Proterozoic. (Compare Algonkian.) Nowadays, post-Archean 
is most frequently used to indicate all kinds of post-Karelian 
eruptive rocks. 


Literature : HóaBoM (A.G.) (1893); ANDERSSON (J.G.) (1896); 
Hocsom (A.G.) (1910); AskruNp (B.) (1931). 


(A. HócBoM T and P.H. LUNDEGåRDH). 


POSTARKTISCHE WARMEZEIT 
Siehe: QUARTAR. 


Pert UR DECR PTT Quartär 
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POSTGLAZIALE ABLAGERUNGEN .............. Quartär 


Der Begriff wird hier in der gewöhnlichen Bedeutung ange- 
wendet, also nicht in DE GEERS (1910) späterem Sinn (vgl. Quar- 
tär). Anhier sind Ackerton, Ancylus-Ablagerungen, Clypeus- 
Bildungen, Echeneis-Ablagerungen, Fucuston, . Grenzhorizont, 
Gyrosigma-Ablagerungen, Limnoea- Ablagerungen, Litorina-Abla- 
gerungen,, Mya-Ablagerungen, Nordsee-Bildungen, Postglazialer 
Brackwasserton, Schwarzton, Tapes-Ablagerungen, Väner-Sedi- 
mente; vgl. diese Wörter. (G. LUNDQVIST). 


e POSTGLAZIALER BRACKWASSERTON » ....... Quartàr 


SANDEGREN (1922). Ältere Brackwasserlagen Horsr, 1889; Ma- 
riner Ton SANDEGREN, 1920. 


Ein im Vänerbecken, vor seiner Isolierung vom Weltmeer 
abgelagerter blaugrauer, wenn getrocknet hellgrauer, nicht 
warwiger Ton, dessen Alter also nicht postglazial, sondern 
finiglazial ist (vgl. Väner-Sediment). Er kommt vor bei geringer 
Höhe über dem heutigen Wasserspiegel des Vänersees. Typuslo- 
kal: Säby Ziegelei, N von Mariestad, Västergötland, und Fägel- 
viksdalen, Kirchspiel Ö. Fägelvik, Värmland. Er wird überlagert 
von Vänersediment und unterlagert von Bänderton (Yoldiaton). 
Die Mächtigkeit ist gewöhnlich unbedeutend (0,2-3m). Bei 
höheren Niveaus fehlt er und wird durch die Diskordanz, die 
hier in der Regel festgestellt werden kann zwischen Vänersedi- 
ment und Bänderton, ersetzt. Der Brackwasserton enthält eine 
Diatomeenflora, charakterisiert teils durch Süsswasserarten 
(hauptsächlich solche Arenariaformen, die das Vänersediment 
kennzeichnen) und teils durch Brackwasserarten wie: Cocconeis 
pediculus Ehr., Gyrosigma spenceri (W. Sm.) Cl. Mastogloia 
smithii Thw., Nitzschia tryblionella Hantzsch., Rhoicosphenia 
curvata (Kütz.) Grun., Surirella ovalis v. crumena Breb. u.a. 


Literatur : Horst ON OI (1899); SANDEGREN (R.) (1920); Wes- 
TERGARD (A.H.) (1925). (R. SANDEGREN). 


PRE-CAMBRIAN (Precambrian) ............ Pre-Cambrian 


In 1894, A.G. NATHORST introduced this provisional term for 
all sedimentary rocks older than Cambrian and younger than 
Archean. In pre-Cambrian were thus included the Dal and 
Almesäkra series, the Dala sandstone series, the Visingsö series, 
and some rocks in the Caledonian Mountain Range. In 1896, 
A. E. TóRNEBOHM suggested the substitution of the term Algonkian 
for pre-Cambrian in the above-mentioned sense, a proposal which 
Narpopsr (1896) rejected, however. Following English and Ame- 
rican geologists, J.J. SEDERHOLM (1897) used the term pre- 
Cambrian in a wider sense, as a denomination for all formations 
older than Cambrian. A. G. Höcsom (1910) included all formations 
older than the sub-Cambrian denudation epoch in pre-Cambrian, 
which he divided into Lower (or Archean), Middle, and Upper 
pre-Cambrian. In the last division, which he used as a synonym 
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of Jotnian, he comprised the Dala sandstone and Almesäkra 
series, and in Middle pre-Cambrian he included the Jatulian Dal 
series. In 1927, SEDERHOLM divided Youngest pre-Cambrian into 
Upper Jotnian (or Jotnian) and Lower Jotnian (or Hoglandian). 
The sparagmites of the Caledonian Mountain Range were classed 
as Paleozoic. B. ASKLUND (1927) regarded the sparagmites as in 
part Paleozoic, in part pre-Cambrian. He was inclined to include 
also the lower parts of the Kalmarsund sandstone and the Har- 
deberga sandstone in pre-Cambrian (ASKLUND, 1927, 1931). 
Nowadays, pre-Cambrian is most often used for the eras older 
than Cambrian, viz. Algonkian and Archean. 

Literature : NaTHORST (A.G.) (1894); TónNEBOHM (A.E.) (1896); 
NarHonsT (A.G.) (1896); SEDERHOM (J.J.) (1897); Höcsom (A.G.) 
(1910); SEDERHOLM (J.J.) 1927); ASKLUND (B.) (1927); ASKLUND 


(B.) (1931). (A HoócBoM T). 


EELER Dee GEET Cambrian 
See: LEJOPYGE LAEVIGATA ZONE. 


PROTEROZOIC, synonymous with Algonkian . Pre-Cambrian 
See: ALGONKIAN. 


PSEUDOMPHYMASTUPE TE EE Silur 
WEDEKIND (1927). 
Siehe : MITTELGOTLANDIUM. 


PSEUDOMPHYMEN-ZONES ren ae Se Silur 
WEDEKIND (1927). 
Siehe: MITTELGOTLANDIUM. 


PSEUDOPECTEN AEQUIVALVIS and PTYCHOMPHALUS cf. 


EXPANSUS'(Zone-0f...) e. EM Liassic 
TROEDSSON (1951). 
See: LIASSIC. 

PSEUDOTEXTULARIA ELEGANS ZONE ...... Cretaceous 


BnorzEN (1945). 
See : MAASTRICHTIAN. 


PSEUDOUVIGERINA CIMBRICA ZONE ....... Cretaceous 
BROTZEN (1945). 
See : MAASTRICHTIAN. 


PSEUDOUVIGERINA CRISTATA ZONE ........ Cretaceous 
BROTZEN (1945). 
See : MAASTRICHTIAN. 
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PSEUDOUVIGERINA RUGOSA ZONE 
BROTZEN (1945). 
See: MAASTRICHTIAN. 


A Cretaceous 


PTEROGRAPTUS ELEGANS ZONE ............ Ordovician 
ExsTROM (1937). 
See: DIDYMOGRAPTUS SHALES. 


PTEROGRAPTUS SCANICUS SUBZONE 
EKSTRÖM (1937). 
See: DIDYMOGRAPTUS SHALES. 


PTERYGOTUS BEDS A el Men tree ein Silurian 


LINDSTRÖM (1884). [Pterygotus marl LINDSTRÖM, 1885; Ptery- 
gotus and Palaeophonus beds (e) LiNpsTROM, 1887]. 


According to HEDSTRÖM, 1904, the type section at Visby 
consists (in descending order) of: 
8. A thin bed of dark grey marl-shale, which seems 
to pinch out and to change to grey, bituminous 


CM E Ordovician 


limestone with Beyrichiae .................. 0.02 m 
7. Grey, yellow-dotted, bituminous limestone with 

laminae of greyish marl-shale intercalated .... 0.12-0.16 m 
6. Hard, grey, dark grey to black marl-shale .... 0.08 m 
5. Grey, yellowish-red-dotted, bituminous limestone 

with Strophomena and Leperditiae .......... 0.06 m 
4. Loose, reddish, sometimes dark grey marl-shale, 

with very thin beds of limestone at the bottom ` 0.05-0.06 m 
3. A thin band of reddish limestone or marl-shale 

VERVETICh@IHWSTEOPKOMEeNnaSSpE c C cei ce 0.02-0.03 m 
2. Loose, reddish, at the bottom (between the lime- 


stcne nodules sticking up from the underlying 
bed), grey, marl-shale with extremely thin 
lenses of grey limestone. This layer is rich in 
Eatonia, annelid-jaws, ostracods, and remains 
of Pterygotus. Also Palaeophonus nuncius Tho- 
rell & Lindstróm has been found in this layer 0.02-0.03 m 
1. Nodular, grey limestone changing into red-spot- 
ted, bituminous, arenaceous shale. 


In addition to the fossils mentioned above, the Pterygotus 
beds are said to have yielded, among other species, Conularia as- 
persa, Lindstróm, C. laevis Lindstróm, Thecia swinderniana (Gold- 
fuss), Lichas [Pseudotupolichas] ornatus Angelin, Calymene blu- 
menbachi Brongniart, Encrinurus punctatus (Wahlenberg), and 
Phacops [Eophacops] musheni Salter. — Visby (type locality 
« Vattenfallet »), Kuse in the parish of Västerhejde, Lickershamn, 
etc., all in Gotland. — The Pterygotus beds (« Pterygotus stra- 
tum »), which were distinguished by LINDSTRÖM to be a separate 
« stratum » (underlain by « Limestone with marl-bands, or oolite 
in southern Gotland » and overlain by « Crinoid and coral conglo- 
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merate »), are, as far as the Viby district is concerned, regarded 
by Hepstrom (1910) as belonging to the upper part of the Upper 
cliff-level. According to WEDEKIND (1927), the Pterygotus beds 
belong to the zone of Kodonophyllum richteri (see Mittelgotlan- 
dium of WEDEKIND). 

Literature : LINDSTRÖM (G.) (1884); THORELL (T.) & LINDSTRÖM 
(G.) (1885); LINDSTRÖM (G.) (1885; LINDSTRÖM (G.) (1888); HeD- 
sTROM (H.) (1904). (J. HEDE). 


PUDEASTRA.BANK e TOTEM Triassic 
LUNDGREN (1878). 
See: RHAETIC, LIASSIC. 


PURBECKS EI EEE ER EE eege Jurassic 
See: JURASSIC, WEALDEN. 


O 


QUARTÄR. 

Quartär. Die Ablagerungen der Quartärzeit wurden schon 
früh nach stratigraphischen Gesichtspunkten in verschiedene 
Gruppen eingeteilt. Zuerst wurde die im Ausland gebräuchliche 
Einteilung in Diluvium und Alluvium in Anwendung gebracht. 
Der Umfang und die Varianten der Begriffe gehen aus der fol- 
genden Übersicht hervor: 


Altere Kartenarbeiten von Sver. 


ERDMANN (A.) (1857). Geol. Unders. (1862) 
Alluvium : Jüngeres Alluvium (Yngre 
Alluvium) : 
Torf Torf 
Schalenbánke (Skalbankar) | Schwemmton (Svämlera) 
Gyttja Schwemmsand (Svämsand) 


Alluvialton (Alluviallera) 


Diluvium : Alteres Alluvium und Jüngeres 
Schalenbánke (Skalbankar) Diluvium) : 
Oberton und Unterton (Aldre Alluvium och Yngre 
(Överlera och underlera) Diluvium) : 
Fucuston (Fucuslera) Postglazialer Sand (Mosand) 
Bänderton (Varvig lera) Ackerton (Akerlera) 
Mergel inkl. 
Postglazialer Sand Schwarzton (Svartlera) 
(Tallmosand) Alteres Diluvium (Aldre Diluvium): 
Glazifluvialer Schotter Glazifluvialer Schotter (Isälvsgrus) 
(Isälvsgrus) Moräne (Krosstensgrus) 


Moräne (« Krosstensgrus ») 
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Diese Einteilung liess man fallen zu Gunsten der Begriffe 
glazial, spätglazial und postglazial, aufgestellt von ERDMANN 
(1868). Seine Einteilung, die sich zum grossen Teil auf mittel- 
schwedische Erfahrungen stützt, ist wie folgt : 


Die Glazialperiode : 
Erster Zeitabschnitt : Altere, supramarine Ablagerungen : 
Gletschersteine (Jökelstenar, krosstenar) 
Gletscherkies, Moränenkies (Jökelgrus, kross- Moränenkies 
tensgrus) (Morängrus) 
Gletschersand (Jökelsand, krossand) 
Zweiter Zeitabschnitt : Jüngere, submarine Ablagerungen : 
Innerer Kern der Ose (Rullstensäsarnas inre kärna) 
Glazialton (Glaciallera) 
Glazialsand (Glacialsand) 
Glaziale Schalenbänke (Glaciala skalgrusbankar) 
Erratische Blöcke und Moränenkies von schwimmenden Eisflössen 
(Flyttblock och morängrus frän simmande isflottar) 


: Die postglaziale Periode : 

1. Altere, submarine Bildungen : 

Postglazialton : Ackerton; lokale var. Schwarzton 
(Postglaciallera : àkerlera; lokal var. svartlera) 

Postglaziale Schalenbànke (Postglaciala skalgrusbankar) 

Postglazialer Sand (Postglacial sand, mosand) 

2. Neuere und rezente Bildungen : supramarine Ablagerungen : 

Schwemmton (Svämlera) 

Schwemmsand, Schwemmkies (Svämsand, svämgrus) 

Gyttja 

Süsswasser-Schalenbetten, Schneckengyttja (Sötvattensskalbäd- 
dar, snäckgyttja) 

Torf 

Raseneisenerz, Sumpferz, See-erz (Myrmalm, sjömalm) 

Kalktuff u.s.w. 

3. Subrnarine Ablagerungen : 

Meerton (Havslera) 

Meersand (Havssand) 

Meergyttja (Havsgyttja) 

Schalenkies u.s.w. (Skalgrus o.s.v.) 


Erweiterte Gesichtspunkte erhielt man, als die Quartärgeo- 
logie Schonens in grösserem Umfang aufgenommen wurde. Eine 
Frucht hiervon ist die Einteilung von HOLMSTRÖM (1873) : 

Postglaziale Bildungen : 
a. Rezenter Schwemmton (Nutida svämlera) 
b. Torf und Gyttja 
c. Gelblicher « postglazialer », gelber Süsswasserton (Gulaktig) 
« postglacial », gul (sötvattenslera) 


Glaziale Bildungen : 
d. Gelber Geschiebelehm. Varietäten: magerer, kiesiger Ge- 
schiebelehm und Geschiebesand (Gul krosstenslera. Variete- 
ter: mager, grusig krosstenslera och krosstenssand) 


306 
(Quartär, continued) 


e. Brauner Sand und glazialer gelber Süsswasserton (Brun sand 
och glacial gul sötvattenslera) 

f. Grauer kalkhaltiger Sand (Grä kalkhaltig sand) 

g. Glazialer blauer Süsswasserton (Glacial blå sötvattenslera) 

h. Blauer Geschiebelehm (Balä krosstenslera) 


Eine Einteilung, auf mittelschwedische Verhältnisse basiert, 
wurde von Post (H.) (1877) aufgestellt: 


Postglaziale Lagen : 

Oberer postglazialer Sand- teilweise - ERDMANN, älterer Schwemm- 
sand (Övre mosand) tallmosand - delvis - Erdmann (äldre 
svämsand). 

Oberer grauer Ton; Ackerton, ERDMANN (Övre grälera) äkerlera, 
ERDMANN). 

Unterer grauer Ton; Ackerton, Erdmann [Undre grälera (äkerle- 
ra, ERDMANN) ]. 

Hierher gehóren ebenfalls « svartlera » (Schwarzton) und « mus- 
selbäddar » (Muschelbànke). 


Glaziale Lagen : 

Postglazialer Sand - teilweise - Erdmann [Mosand (tallmosand - 
delvis - ERDMANN) ]. 

Bänderton oder warwiger Mergel (Hvarvig lera eller hvarvig 
mergel). 

Glazialsand, Erdmann, lehmiger Ton (glacialsand, Erdmann, mo- 
lera). 

Glazifluvialer Sand (Rullstenssand). 

Glazifluvialer Kies (Rullstensgrus). 

Glazifluviales Geröll (Rullstensbäddar). 

Moräne (Krosstensgrus). 
DE GEERS (1882) Einteilung ist eine Kombination von früher 


bekannten Lagenfolgen und neuen, ganz speziellen, die er be- 
schreibt: 


Alluviale Bildungen : 
Humus (Mylla). 
Schwemmsand (Svämsand). 


Gyttja, mit Cardium und Mytilus. 
Torf. 


Postglaziale Bildungen : 
Oberer postglazialer Sand (Öfre mosand) 


Ackerton, bisweilen schwarzflammig (Äkerlera, stundom svart- 
flammig) 


Unterer postglazialer Sand (Undre mosand) 
Flussbett im Bänderton (Flodbädd i varviga leran). 


Glaziale Bildungen : 
Bänderton und warwiger Mergel (Varvig lera och mergel) 
Glazialsand 
Moräne 
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Basiert auf andere als schonische Verhältnisse, umfasst diese 
Einteilung die glazialen Ablagerungen kollektiv, während die 
jüngeren Ablagerungen mehr zergliedert wurden. Ausserdem 
weicht die Auffassung DE GEERS von der oben angeführten von 
Post (H.) durch die Placierung von dem unteren postglazialen 
Sand ab. 

DE GEER (1887) stellte, gestützt auf seine Erfahrungen von 
der Ronnebygegend, eine ausführliche Einteilung der schonischen 
Ablagerungen auf : 


Jüngere postglaziale Bildungen : 
Flugsand (Flygsand) 
Strandkies (Strandgrus) 
Schwemmsand Svämsand) 
Schwemmton (Svämlera) 
Torfmudde (Torfdy) 
Seekalk und Schneckengyttja (Bleke och snäckgyttja). 


Ältere postglaziale Bildungen : 
Gyttja mit arktischen Pflanzen 
Postglazialer Sand (Mosand) 


Obere glaziale Bildungen : 
Sand 
Geschiebeton (Jókellera) 


Mittlere glaziale Bildungen : 
Glazifluvialer Sand (Hvitäsand) 
Glazifluvialer Ton (Hvitálera) 
Glazifluvialer Kies (Glacifluvialt grus) 


Untere glaziale Bildungen : 
Geschiebeton und Geschiebekies (Jökellera och jökelgrus) 
Glazifluvialer Ton (Hvitälera) 
Glazifluvialer Sand (Hvitásand) 


Der Begriff Moräne wird im Text als synonym zu Geschie- 


beton angewendet. 

In derselben Arbeit (DE Grrr, 1887) führt Torell in einer 
Anmerkung (S. 48) folgende Einteilung der glazialen Ablager- 
ungen an Oberer Yoldiation : Bänderton und warwiger Mergel. 
Obere Baltische Moràne 
Gadus-polaris-Ton : mittlerer Glazialton 
Untere Moràne 
Unterer Yoldiaton, Bridlington Crag in Yorkshire gleichgestellt 
Präglazial. 


Da diese Einteilungen nur für Schonen anwendbar sind, 
führte DE GEER (1890), die folgenden allgemeineren Begriffe ein : 
Obere Moräne 
Interglaziale Bildungen 
Untere Moräne 
Infraglaziale Bildungen, TORELL (1887), S. 640. 
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Ablagerungen, die jünger sind als diese, werden unter dem 
stratigraphischen Begriff « supraglazial » zusammengefasst. Die 
Grenze zwischen diesen und den glazialen Bildungen ging nach 
DE GEER (1890), durch die obere Moräne. Die Ursache des Aus- 
drucks « durch » dürfte dieselbe sein wie diejenige, die DE GEERS 
(1911, S. 466, Anm.) — von Wahnschaffe abweichende — Auff- 
assung des Ausdrucks spätglazial motivierte. Wahnschaffe ver- 
wendete nach DE GEER den Ausdruck stratigraphisch und liess 
ihn « das ganze obere Moränenbett umfassen, dessen unterer Teil 
ja zum Zeitabschnitt des vorrückenden Eises gehört; der Anfang 
dises Zeitabschnittes kann jedoch unmöglich auf irgend eine Weise 
festgestellt werden und ist deshalb ganz besonders als chronolo- 
gische Grenze untauglich ». 

Die jetz angeführte Einteilung ist nur für Schonen stich- 
haltig. 

Die supraglazialen Ablagerungen teilte DE GEER (1890) in 
spät- und postglazial ein, welche Begriffe er dann später (1898), 
zu dem Begriff spätquartär (senkvartär) zusammenfasste. Die 
Grenze zwischen den beinden ersteren bildete laut DE GEER 
(1893), « das Maximum der Erhebung zwischen der spät- und 
postglazialen Senkung ». Zu den spätglazialen Ablagerungen 
werden Bänderton, postglazialer Sand und ähnliche feinkörnige 
Sedimente gerechnet, deren Unterlage in Südschweden mit Aus- 
nahme von Schonen aus Moräne oder glazifluvialen Ablagerun- 
gen besteht. 

Die Quartärzeit (und damit auch ihre Ablagerungen) wurde 
nach MuNnTHE (1910), S. 4, folgenderweise eingeteilt : 


Spätquartäre Zeit. 
Postglaziale Zeit : 
Mya - Zeit (Gegenwart) 
Limnaea - Zeit 
Litorina - Zeit 
Jüngerer Teil 
Mittlerer Teil 
Alterer Teil 
Ancylus - Zeit 
Jüngerer Teil 
Mittlerer Teil 
Alterer Teil 
Spätglaziale Zeit : 
Jüngere Yoldia - Zeit 
Jüngere Eisseezeit 
Zanichellia - Zeit 
Ältere Eisseezeit 


Dieser Einteilung liegen die verschiedenen Entwicklungssta- 
dien der Ostsee und die dabei entstandenen Bildungen zugrunde. 

DE GEER (1910), teilte die Quartärzeit und ihre Ablagerungen 
nach den verschiedenen Abschmelzungsstadien des Landeises ein: 
Postglazialer Zeitabschnitt : nach ca 6800 v. Chr 
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Finiglazialer > ca 6800 - ca 8000 v. Chr. 


Gotiglazialer > ca 8000 - ca 12000 v. Chr. 
Daniglazialer > alter als ca 12000 v. Chr. 


Der Daniglaziale Zeitabschnitt war (DE Grrr, 1911, S. 466), 
« als der Eisrand abschmolz vom ganzen östlichen Hauptteil Däne- 
marks bei der am stärksten ausgeprägten, grossen dänischbalti- 
schen Endmoräne an der Proximalseite der Heideebenen vorbei 
bis zu dem Stadium, da der Eisrand sich bis zur Mitte Schonens 
zurückgezogen hatte ». 

Der Gotiglaziale Zeitabschnitt ist (DE Grrr, 1910, S. 1146) : 
« That part of the late glacial epoch during which the ice-border 
receded through Gótaland — the old Gothia — from Skäne to 
the great moraines, crossing its northernmost provinces, Dalsland, 
Västergötland and Östergötland. » 

Der Finiglaziale Zeitabschnitt (DE Grrr, 1910, S. 1146) ist : 
« The last part of the late glacial epoch, when the ice receded 
from the great moraines to eastern Jämtland at the point of the 
first bipartition of the vanishing ice-remnant. » 

Der Begriff «finiglazial » wurde von verschiedenen Seiten 
kritisiert, indem er nämlich als weniger adäquat angesehen 
wurde. MUNTHES (1911, S. 474) Entgegnungen lauten zum Schluss: 
« Wird spátglazial in gothoglazial, skandoglazial u.s.w. eingeteilt, 
so sollen diese Ausdrücke einzig und allein den Verlauf der 
spätglazialen Abschmelzung und das, was innerhalb der beireffen- 
den Gebiete dazu gehört, bezeichnen; dagegen dürfen diese Aus- 
drücke nicht angewendet werden, wenn es sich um Ablagerungen 
und Phànomene handelt, die ausserhalb dieser Gebiete gelegen 
sind, wo zu gleicher Zeit postglaziale Verhältnisse herrschend wa- 
ren. » 

Im Zusammenhang mit diesen Diskussionen tauschte De 
GEER (1911) finiglazial gegen skandiglazial aus; 1912 jedoch 
wurde« finiglazial » aufs neue eingeführt. CARLZON (CALDENIUS), 
1920, machte den Vorschlag, finiglazial kónnte den Abschnitt 
nach DE GEERS finiglazial markieren, d.h. die Zeit von der Ent- 
leerung des zentraljämtländischen Eissees bis zum letzten Eissee- 
durchbruch nach Osten. An Stelle des DE Geer’schen finiglazial 
setzte er wiederum skandiglacial. Dieser Vorschlag fand jedoch 
keinen Anklang, und der erste Begriff wird noch immer in DE 
GEERs ursprünglichen Sinn verwendet. Auf Grund von geochro- 
nologischen Untersuchungen nimmt DE GEER (1932) an, dass die 
finiglaziale Zeit 1073 Jahre umfasst. 

MUNTHE (1911) machte den Vorschlag, DE GeeErs Einteilung 
mit den Begriffen germano-glazial, scano-glazial etc. zu komplet- 
tieren. Antevs (1931) führt den Begriff Germani-glacial ein für 
« the time of the last ice retreat from the terminal moraines, i. e. 
the Brandenburg moraines to beyond the site of the Pommerania- 
East Jylland moraines. The probably large advance of the ice to 
form the moraines just mentioned is perhaps also best referred 
to the Germani-glacial, but the formation of the moraines 
themselves should be assigned to the next following subepoch, 
the Dani-glacial». Antevs macht auch den Vorschlag, das 
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De Geer’sche finiglazial gegen Fenni-glazial auszutauschen: 
« Thus Germany, Denmark, Götaland (Southern Sweden), and 
Finland, that is the regions of the successive zones of ice release 
and in which the glacial phenomena have been most fully studied, 
would be indicated in the names of the subepochs ». 

Der Zeitabschnitt nach der finiglazialen (fenniglazialen) Zeit 
ist die postglaziale Zeit; dieser Begriff besitzt je nach den ver- 
schiedenen Verfassern ungleichen Umfang. Ursprünglich (ERp- 
MANN 1868) verstand man unter postglazialen Ablagerungen alle 
Ablagerungen, die jünger waren als die glazialen — mit Aus- 
nahme der rezenten und subrezenten — also mit anderen Worten 
die alluvialen. Hier besass der Begriff den weitesten Umfang. 
Seine engste Begrenzung erhielt er durch DE GEERS Definition 
im Jahre (1893) (vgl. oben). 

Die postglazialzeit in geochronologischer Beziehung fasst 
nach DE Gren (1911, S. 466) die Zeit von der Bipartition oder 
Zweiteilung des abschmelzendes Landeises bis nach der Jetzt- 
zeit um. Die Dauer der Postglazialzeit ist also beinahe 9000 
Jahren. 

Die Quartärzeit ist auch nach den Veränderungen des Klimas 
und der Vegetation eingeteilt worden. ANDERSSON (1889) be- 
stimmte, gestützt auf eigene und Nathorsts Untersuchungen über 
die Pflanzenfossilien der Torfböden, die Entwicklung der Vege- 
tation in Schonen und fand sie übereinstimmend mit der von 
STEENSTRUP (1842) in Dänemark beobachteten. Die Einteilung ist 
wie folgt : 

IV. Die Buchenvegetation (Bokvegetationen) 

Die Erlenvegetation (Alvegetationen) 

III. Die Eichenvegetation (Ekvegetationen) 

II. Die Kiefervegetation (Furuvegetationen) 
Die Espenvegetation (Aspvegetationen) 
I. Die Arktische Vegetation 


ANDERSSON gab (1896) eine für ganz Schweden geltende 
Übersicht : 

Fichtenzone (Granzon) 

Eichenzone (Ekzon) 

Kiefernzone (Furuzon) 

Birkenzone (Björkzon) 

Espenzone (Aspzon) 

Dryaszone (Dryaszon) 


und zeigt, dass die Fichtenzone der Buchenzone Schonens ent- 
spricht, sowie auch dass im nördlichen Schweden die Eichenzone 
durch eine Kiefernzone ersetzt wird. Dieser werdegang wurde 
auch in Beziehung gesetzt zu den früher bekannten Niveauver- 
änderungen. 

Was Norwegen anbetrifft, waren die Veränderungen der Ve- 
getation von Bryrr (1876) mit den Klimaveränderungen in Zu- 
sammenhang gestellt worden. Seine Arbeit wurde in Schweden 
von SERNANDER fortgesetzt, der folgende, ebenfalls in Verbindung 
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zu den Niveauveränderungen ausgeführte Darstellung gibt (SER- 
NANDER 1894): 
Die Litorinazeit : 
Die subatlantische Periode 
Die subboreale Periode 
Die atlantische Periode 


Die Ancyluszeit : 
Die boreale Periode 
Die subarktische Periode 
Die arktische Periode 


SERNANDER hob die verhängnisvolle Klimaverschlechterung 
am Ende der Bronzezeit hervor, eine Tatsache, die von Gunnar 
Andersson bestritten wird. Dieser verlegt das Wärmeoptimum 
auf die atlantische Zeit (eine Ansicht, die später von SANDEGREN 
— 1915 — bestätigt wurde) und nahm an, dass die Verschlechter- 
ungskurve vom Optimum bis zur Gegenwart gleichmässig abge- 
nommen hat. Diese Diskussion fand Ende des 19. und Anfang 
des 20. Jahrhunderts statt und wurde von den beiden Gegnern 
im Jahre 1910 zusammengefasst. 

Die oben erwähnte Zoneneinteilung von SERNANDER, die also 
in stratigraphischer Bedeutung angewendet wurde, hat sich doch 
im grossen und ganzen als richtig erwiesen, und spätere Unter- 
suchungen haben sie nur präzisiert und modifiziert. So zum Bei- 
spiel wurden die borealen, atlantischen und subborealen Perioden 
von SERNANDER zu dem Begriff postglaziale Wärmezeit zusammen- 
gefasst; dieser Ausdruck wurde von Post (L.) etwas erweitert 
und zu postarktischer Wärmezeit umgeändert. Laut von Post 
umspannt diese « die Zeit von der finiglazialen Klimaverbesserung 
bis zur postglazialen Klimaverschlechterung am Ende der Bron- 
zezeit ». Obschon spätere Untersuchungen erwiesen haben (LuNp- 
QVIST 1924, auf Grund der Wasserstandsveränderungen der Seen, 
und von Post 1924, gestützt auf die Veränderungen der Wälder), 
dass die Klimaschwankungen der Wärmezeit weit veränderlicher 
waren, als früher angenommen worden war, so kann man doch 
sagen, dass das damalige Klima in grossen und ganzen günstiger 
gewesen ist als das heutige. Im Waldbestand dominierten deshalb 
die edlen Laubbáume (Eiche, Linde, Ulme, etc.) sowie Erle und 
Hasel; dagegen kam die Fichte definitiv nach Südschweden erst 
gegen Ende der Warmezeit und trat damals nur in geringer Hau- 
figkeit auf. Auch südliche Formen der Krautflora gediehen bedeu- 
tend nórdlicher als heute. Es ist anzunehmen dass die eigentliche 
Wärmezeit während der Ganggräberseit zu Ende ging. 


Literatur : STEENSTRUP (J.) (1842); ERDMANN (A.) (1957); 
ERDMANN (A.) (1868); HoLmström (L.) (1873); BLYTT (A.) (1876); 
von Post (H.) (1877); DE Grrr (G.) (1882); (1887); TORELL (O.) 
(1887); ANDERSSON (G.) (1889); DE Geer (G.) (1890); SER- 
NANDER (R.) (1892); DE Geer (G.) (1893); MuntHE (H.) (1894); 
SERNANDER (R.) (1894); ANDERSSON (G.) (1896); DE GEER 
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(G.) (1898); DE GEER (G.) (1910); Munte (H.) (1910); ANDERSSON 
(G.) (1910); SERNANDER (R.) (1910); DE GEER (G.) (1911); MUNTHE 
(H.) (1911); DE Geer (G.) (1912); SANDEGREN (R.) (1915); (1924); 
Carızon (C.) (Caldenius) (1920); von Post (L.) (1920); von Post 
(L.) (1924) ; Lunpevist (G.) (1924); Lunovist (G.) (1925); von Post 
(L.) (1927); Lunpevist (G.) (1928); GRANLUND (E.) (1928); von 
Post (L.) (1929); GRANLUND (E.) (1930); Lunpevist (G.) (1930); 
ANTEVS (E.) (1931); DE Grrr (G.) (1932); DE Grrr (1940); Mun- 
THE (H.) (1940). 
(G. LUNDQVIST). 


QUARTZITE-SHALE SERIES .......,.......... Caledonian 


ASKLUND (B.) and THORSLUND (P.) (1935) (S. G. U., Ser. C, 
N° 382) gave this name to a sequence of quartzites and shales, 
with a tillite-like sedimentary breccia at the base, occurring at 
the eastern border of the Caledonides, NW of Lake Täsjön 
(Ångermanland) Above: the lowest fossiliferous Cambrian (the 
Paradoxides paradoxissimus beds of Middle Cambrian); below : 
the Sparagmite Series. Later, B. ASKLUND, 1935 (S. G. U., Ser. C, 
N? 387) placed the lower limit of his Quartzite-shale Series above 
the tillite-like sediment breccia and designated the latter as the 
Tillite Series. The age of both these series and of the Sparagmite 
Series also was designated as sub-Cambrian. 

ASKLUND (B.) (1938) (S. G. U., Ser. C, N? 417) regarded the 
Quartzite-shale Series as uppermost Algonkian but called it 
« Eocambrian » quotation marks. 

Rome (O.) (1940) (G. F. F., Bd 62, pp. 199-204) used the 
name Stróm quartzite Series for the quartzite-shale sequence at 
the eastern marginal zone of the southern Västerbotten Mountains 
or the same rocks for which ASKLUND used the name Quartzite- 
shale Series. According to A. the series in question is composed 
of folded autochthonous sdiments; K., however, referred it to 
his Blaik Nappe. The autochthonous quartzite at the border of 
the eastern marginal zone where it is overlain by fossiliferous 
Cambrian beds, was called by Kurring, 1941 (G. F. F., Bd 63, 
pp. 101-116) the Laisberg quartzite Series (q.v.). Cf also Ström 
quartzite Series and Eocambrian. 

(O. Kuruna). 


R 
PBAMLOSA CYCLE IIRO. T ATOE TR Su Liassic 
TROEDSSON (1951). 
See: LIASSIC. 
RAMSASA ‘FORMATION EK Silurian 


MOBERG & GRONWALL (1909). 
See: ÖVED-RAMSÅSA GROUP. 
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RAMSASA SANDSTONE 7X. 70 i103 m ES Silurian 


NILSSON (1842). 
See: OVED SANDSTONE. 


RAMSBEHG “GROUP 531 1098 0 I: apu Pre-Cambrian 


In North-Eastern Vermland, Western Sweden, originally 
described by A.E. TORNEBOHM in 1881. Comprises quartzite, por- 
phyries, and sedimentary iron ore as well as a conglomerate with 
pebbles of quartzite and porphyry. Quartzite is the leading rock 
of the Ràmsberg group, which in part remembers very much of 
the Västervik group. (See this.) 

Quartzite belonging to the Rämsberg group also occurs at 
Leksand and Näs in Dalecarlia. At Leksand, a conglomerate with 
pebbles of granite belonging to the urgranit series has been 
observed. 

MAGNUSSON (N.H.) (1949) classes the Rämsberg group as 
Gothian and parallels it with, inter alia, the Västervik group. 
(Compare Gothian.) 


Literature: TORNEBOHM (LA Ki (1881); Macnusson (ON Hi 
(1949). 
(P.H. LUNDEGåRDH). 


BHANICERSELIMESTONES T 721117209 4. Ordovician 
(Lamansky, 1905). Boutin (1949), HESSLAND (1949). 


A division of the Vaginatum group of the Lower Ordovician 
Orthoceratite limestone. — Consists of bedded limestone of va- 
rying development: the lowermost part is usually gray, in N. 
Öland glauconitiferous, in the Siljan district oolitic, the upper part 
usually reddish-brown. Thickness in northern Óland ca. 5,5 m. In 
Gotland (known only from borings) the lowermost bed is slightly 
sandy and lies directly on the lowermost Middle Cambrian (THors- 
LUND, 1938). A conglomerate found as drift boulders in the Central 
Baltic area and in Northern Germany, and containing Ahtiella 
jentzschi (Gagel) and other Ahtiella species may approximately 
be of the same age as part of the Raniceps limestone (see Stro- 
phomena jentzschi zone). 

This limestone division roughly corresponds to the Upper 
Asaphus limestone of MOoBERG, 1890, in southern Öland, probably 
also including the Sphaeronite bank, and to the Raniceps lime- 
stone (Bpr) in Ingermanland and Estonia (Lamansky, 1905). As 
pointed out by Jaanusson (1953, p. 394) the Asaphus species after 
which this division has got its name is not identical with Asaphus 
raniceps Dalman. It has to be provisionally referred to As. (As.) 
raniceps [sensu ANGELIN 1854 (non DALMAN 1827)]. JAANUSSON 
& Murver (1953) therefore used the prefix « Raniceps» (with 
quotation marks). An application to the Intern. Commission on 
Zool Nomencl. for suppression of the Rules should be made, 
however, to conserve the name of this stratigraphic division. 

The Raniceps limestone is usually rather rich in fossils. The 
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following species occur more or less commonly : Asaphus (Asa- 
phus) raniceps [sensu ANGELIN 1854 non Darman 1827)], Pseu- 
doasaphus duplicatus Bohlin, Megistaspis heros (sensu Schmidt 
1906), Homalopyge stacyi (Schm.), Illaenus aduncus Jaan., Lichas 
coelorrhin Ang., Pliomera fischeri (Eichw.), Iru ? zonata (Dalm.), 
Orthambonites calligramma (Dalm.), Lycophoria nucella (Dalm.), 
Ahtiella jaanussoni Hessl, Proturritella bicarinata (Wahlenb.), 
Orthotheca rosmarus Holm, Hyolithes textilis Holm, Cyclendo- 
ceras vaginatum (Schloth.), Estonioceras decheni (Rem.), Ogmo- 
opsis nodulifera Hessl., Laccochilina dorsoplicata Hessl. 


See also : Vaginatum limestone and Orthoceratite limesione. 


Literature: MoBErG (J.C.) (1890); Lamansky (W.) (1905); 
THORSLUND (P.) (1938); Bonin (B.) (1949); HESSLAND (L) (1949); 
JAANUSSON (V. E Mutver (H.) (1951); Jaanusson (V.) (1953); 
JAANUSSON (V.) & Mutver (H.) (1953); BouriN (B.) (1955); Jaa- 


NUSSON (1957). (V. JAANUSSON). 


RASTRITES MAXIMUS ZONE ................... Silurian 
TULLBERG (1882). 


By Törnguıst (1897), included in the Monograptus runcinatus 
zone, now called Monograptus turriculatus zone. 


RASTRITES SHALE (BEDS) a.o 2... ena Silurian 


LINNARSSON (1881). (Lower division of « Upper graptolite 
shales > LINNARSSON 1868; Kallholn limestone and shale Törn- 
QUIST 1874; Lobiferus shale ToORNQquIST 1876). 


Consists chiefly of alternating dark grey and black shales, 
occasionally with thin layers of grey, or dark grey, almost 
dense limestone interbedded, or, in places (in Dalecarlia), with 
large, spherical or spheroidal calcareous concretions embedded. 
In Västergötland (at Kinnekulle) it is composed, in the lower 
half, of alternating grey and greyish-black mudstone with 
scattered layers or lenses of limestone, and of grey limestone 
and black shale, and, in the upper half, of mostly grey but also 
at some levels red mudstone, with a number of black bands in 
the grey mudstone (WAERN 1948). Thin beds of bentonite have 
been observed at several levels within the upper part of the 
Rastrites beds : in Scania in the zone of Monograptus turriculatus; 
in Östergötland (boring at Smedsbygárd, 4 km N of Motala) in 
the zones of Monograptus sedgwicki, M. turriculatus, and M. 
discus (WAERN 1948); in Västergötland (boring at Kinnekulle) in 
the zones of Monograptus turriculatus and M. discus, and very 
likely also in the zone of M. sedgwicki (WAERN 1948); in Jämtland 
in the zones of Monograptus turriculatus and M. discus (« meta- 
bentonite >»; THORSLUND 1948). 

The classification of the Rastrites beds of Sweden, established 
on graptolite evidence, now in general use, has the following 
appearance, in descending order: 
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Zone of Monograptus discus 

Zone of Monograptus turriculatus 
Zone of Monograptus sedgwicki 
Zone of Cephalograptus cometa 
Zone of Petalograptus foliwm 

Zone of Momograptus triangulatus 
Zone of Monograptus revolutus 
Zone of Rhaphidograptus extenuatus 
Zone of Akidograptus acuminatus 


(For the synonymy of the different zones and for the faunas 
occurring in the Rastrites beds, see under the respective zonal 
terms.) 

All of these zones have been proved in Scania, and, with the 
exception of the zone of Monograptus triangulatus, also in Väs- 
tergötland (Kinnekulle). In Östergötland the zones of Mono- 
graptus sedgwicki, M. turriculatus, and M. discus have been found. 
In Dalecarlia the zones from the M. triangulatus zone to the 
M. discus zone have been encountered. In Jámtland the zones of 
M. turriculatus and M. discus have been proved [see also Penta- 
merus limestone (of Jämtland)]. In southern Lapland the zones 
of Petalograptus folium and Cephalograptus cometa have been 
recognized. In Gotland (boring) the zone of C. cometa has been 
established. 

The total thickness of the Rastrites beds is not known exactly, 
except at Kinnekulle (boring) where it is 29.4 m (WAERN 1948). 
By TULLBERG (1882), it is estimated to be 120 m at Röstånga in 
Scania, while TROEDSSON (1921) gives a thickness of the Rastrites 
beds in Scania of 40 (?) m. In Dalecarlia it probably amounts 
to about 50 m. Underlain by Dalmanitina beds and overlain by 
Retiolites shale. — Scania; Östergötland; Västergötland; Dalecar- 
lia; Jämtland; Southern Lappland; Gotland (boring). For the 
occurrence, see also under the respective zonal terms. 


Literature : LINNARSSON (J.G.O.) (1868); TómNquisT (S.L.) 
(1874); Tornaquist (S.L.) (1876); TómNquisT (S.L.) (1879); Lin- 
NARSSON (G.) (1881); TULLBERG (S.A.) (1882); TULLBERG (S.A.) 
(1883); TónNquisT (S.L.) (1883); MoBERG (J.C.) (1892), in Horst 
(N.O.); Wıman (C.) (1894); Törnauıst (S.L.) (1897); TORNQUIST 
(S.L.) (1899); Mosere (J.C.) (1910); Mosere (J.C.) (1911); Torn- 
QUIST (S.L.) (1913); TRoEDsson (C.T.) (1921); TROEDSSON (G.T.) 
& RoswaLL (G.) (1926); Kurring (O.) (1933); THORSLUND (P. & 
WESTERGärD (A.H.) (1938); THORSLUND (P.) (1948); WAERN (B.), 
THORSLUND (P.) & HENNINGSMOEN (G.) (1948). 

(J.E. HEDE). 


BAT-LIAS N. ovn I AR ONS Liassic 
MoBERG (1882). 
See: LIASSIC, JURASSIC. 
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HAUIABSCOMPEEXONE SE ae iens Caledonian 


KuLLInG (O.) (1950), (G.F.F., Bd 72, pp. 454-471) used this 
term for a sequence of quartzites, slates and, dolomites probably 
resting upon Archean igneous rocks in the vicinity of Lake Rau- 
tasjaure in the Torneträsk district of northernmost Lapland. The 
complex is supposed to represent an unit, overthrust upon the 
autochthonous Cambrian Hyolithes series and underlying the 
great sheet of mylonitic Archean igneous rocks. See also KULLING 
(O.) (1951) (G.F.F., Bd 73, pp. 132-135). 

(O. Kuruing). 


RED CONGLOMERATE (of the Backstrand Type in the Spa- 
ragmie"Series) f cR OU eee e ERIT Caledonian 


Kurring (O.) (1940) (G.F.F., Bd 62, pp. 199-204) and 1942 
(S.G.U., Ser. C, n? 445) designated by this name the coarse con- 
glomerate in the Sparagmite Series with material of Archean 
rocks of the Stalon Nappe. These is direct proof that the R. con- 
glemerate constitutes the true basal conglomerate of the Spa- 
ragmite Series in some cases. The Garbmadakk conglomerate 
(q. v.) in the Norrbotten part of the Stalon Nappe is a represen- 
tative of the Red conglomerate. 

(©. Kuruing). 


RED LITUITES LIMESTONE .................. Ordovician 


Horm (1893). 
See: LITUITES REGION. 


RED SPARAGMITE SERIES .................. Caledonian 
See: SPARAGMITE SERIES. 


« RED STRATUM » (of Gotland) .................. Silurian 


LINDSTRÖM (1885). 
See: ARACHNOPHYLLUM MARL. 


BEDITRETASPIS SHALE A. 0... per Ordovician 


WEsTERGAaRD (1943) (Red Trinucleid shale Lınnarson (1871); 
Red Trinucleus shale TónNquisT 1874). 


A formation of mainly red-coloured mudstone and limestone 
between the Middle Tretaspis limestone or the Tretaspis limestone 
and the Staurocephalus beds occurring in the Siljan district, Väs- 
tergötland, Östergötland, and in the Autochthon of Jämtland, and 
corresponding roughly to the « Niobe » lata and Dicellograptus 
complanatus zone in Scania (see also the latter zone). Developed 
as thin-bedded reddish-brown limestone intercalated with red- 
dish-brown mudstone in the Siljan distriet and Östergötland, and 
as reddish-brown mudstone in Västergötland. Thickness in the 
Siljan district ca. 15 m; in Västergötland (Kinnekulle) 14.30 m. 
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(Red Tretaspis Shale, continued) 


Fossils : (in the Siljan district and Östergötland) Illaenus roemeri 
Volb., Sphaerexochus calvus McCoy, « Orthis » lyckholmiensis 
Wys., Sowerbyella? rosettana Henningsm., Plectatrypa sulevi 
Jaan., Discoceras antiquissimum (Eichw.); (Västergötland) Tre- 
taspis latilimbus (Linrs.), T. granulata bucklandi (Barr.), « Niobe » 
lata Ang., « Brachyaspis » laevigata (Ang.), Atractopyge verrucosa 
(Dalm.), Pseudosphaerexochus laticeps (Linrs.), Lonchodon tetra- 
gonus Ang., Panderia megalophthalma Linrs., « Illaenus » ange- 
lini Holm, Dionide euglypta (Ang.), Sowerbyella ? rosettana Hen- 
ningsm., Uhakiella linnarssoni (Henningsm.), Laccoprimitia ? bi- 
nodosa Henningsm. 

Literature: LINNARSSON (J.G.O.) (1871); Törnguısst (S.L.) 
(1874); TónNquisT (S.L.) (1883); THORSLUND (P.) (1940); WESTER- 
Garp (A.H.) (1943); HENNINGSMOEN (G.) (1948). 


(V. JAANUSSON). 


RED TRINUCLEID SHALE -e sc sees 9.9191 47 Ordovician 
LINNARSSON (1871). 
See: RED TRETASPIS SHALE. 


RED TRINUCLEUS SHALE .................... Ordovician 
TORNQUIST (1874). 
See: RED TRETASPIS SHALE. 


ETH GE HOH EE NEIER Ordovician 
ANGELIN (C.) (1854). 
See: ASAPHUS SERIES. 


"uan 
V 


REGIO CERATOPYGARUM (BC) .............. Ordovician 


ANGELIN (1854). Synonymous with the Ceratopyge limestone. 
See: CERATOPYGE BEDS. 


REGIO CRYPTONYMORUM (ENCRINURORUM) ... Silurian 
ANGELIN (1854). 
See: « ENCRINURUS BEDS ». 


HEPPI'SGHISTS'"«» "nu TP m Caledonian 


Fosuie (S.) (1941) (N.G.U., n° 149) and 1942 (N.G.U., n? 150). 
Calciferous mica-schists in the lower part of the Caledonian se- 
quence in the Tysfjord, the Hellemobotn, and the Linnajavrre 
areas of northern Norway. KuLrLiNaG (O.) (1947) (G.F.F., Bd 69, 
pp. 127-135 and 475-485) adopted the name for the further distri- 
bution of the same schists into the Norrbotten Mountains. K. dis- 
tinguished a lower and an upper division of the Reppi schist. 


(O. KurriNG). 
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RBETIOBITES!SHALE:GEDS) ........ 060% cscs Silurian 
TORNQUIST (1876). 


The younger of the two divisions into which TónNqUIsT in 
1876 divided the « Upper graptolite shales ». Generally composed 
of grey, dark grey, greenish grey, or brownish shales, often inclu- 
ding nodules of limestone. In Västergötland the Retiolites shale 
consists chiefly of grey, greyish-green, greyish-brown, dark grey 
to black, usually hard mudstones, showing sporadically light spots 
of siltstone or sandstone lenses. In Dalecarlia it consists of grey 
or slightly bluish-grey, rather soft shale with smaller or larger, 
calcareous concretions (ellipsoids) embedded or, sometimes, with 
thin beds of limestone interbedded (Styggforsen shale, q. v.), and 
of thin layers of reddish-grey, yellowish or greenish-grey, dense, 
hard limestone alternating with more or less thick bands of grey 
to greenish-grey or reddish-grey shale (Styggforsen limestone, 
q.v.). Thin beds of bentonite have been observed in the zone 
of Monograptus cremulatus at Röstänga in Scania and (?) at Kin- 
nekulle in Västergötland. — The Retiolites shale constitutes the 
lower part of the Cyrthograptus shale, and includes the following 
zones, in descending order : 


Zone of Cyrtograptus mur- 
CIASOTU EE 
Zone of Cyrtograptus lap- 


worthi een Zone of Monograptus crenulatus 


RUD) TE EE 


(For the faunas occurring in the Retiolites shale, see under the 
respective zonal terms). 

All of these zones have been proved in Scania. In Västergöt- 
land only the zones of Monograptus spiralis and Cyrtograptus 
lapworthi have been encountered and in Dalecarlia the zone of 
M. spiralis alone has been recognized (see also Bumastus lime- 
stone). In Östergötland the zone of M. spiralis is known from 
boulders. In Jämtland the lowest part of the Retiolites beds have 
been proved. According to WAERN (1948), the find of Monograptus 
spiralis (Geinitz) in the Upper Visby marl (q.v.) indicates that 
this formation and the M. (« Spirograptus ») spiralis zone are 
contemporary. 

According to TónNqursT (1913), a grey, soft shale with Peta- 
lograptus palmeus (Barrande) var., Retiolites geinitzianus (Bar- 
rande) ?, Stomatograptus grandis (Suess), Monograptus crenula- 
tus Tórnquist, M. discus Tórnquist [? — M. veles (Richter) ], M. 
priodon (Bronn), M. spiralis (Geinitz), and Diversograptus sarto- 
rius (Törnquist), occurring at Kallholn in the parish of Orsa (Da- 
lecarlia), forms a « transition zone with Monograptus spiralis 
and Diplograptus [Petalograptus] palmeus var. » between the 
Rastrites shale and the Retiolites shale, and may be referred to 
the Retiolites shale. This « transition zone » is, according to TORN- 
QUIST, probably represented at Röstånga in Scania, too. 

The total thickness of the Retiolites shale is not very defini- 
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(Retiolites Shale (Beds), continued) 


tely known. In Dalecarlia the thickness is approximately 90 m, 
and in Västergötland it is about 26 m at Kinnekulle and about 2m 
at northern Billingen. The Retiolites shale is underlain by Ras- 
trites shale. In Scania it is overlain by zone of Monograptus ric- 
cartonensis (see under Cyrtograptus shale); in Västergötland it is 
covered by diabase, and in Dalecarlia it is overlain, probably 
unconformably, by Orsa sandstone. — Scania : Ö. Tommarp; Hö- 
rup; Löderup; Bollerup; Tosterup; S. Sandby; Ask; Röstånga. 
Östergötland : near Motala (boulders). Västergötland : Kinne- 
kulle; Billingen (near Toran in the parish of Öglunda). Dalecar- 
lia : The Siljan district. Jämtland. 


Literature : Törnquıst (S.L.) (1876); LINNARSSON (G.) (1879); 
Törnguıst (S.L.) (1879); TuLLserg (GA) (1880); Laewonru (C.) 
(1880); Törnauıst (S.L.) (1883); NatHorst (A.G.) (1885); JÖNSSON 
(J. (1887); Horst (N.O.) (1892); Wıman (C.) (1894); MOBERG 
(J.C. (1895); Horm (G.) (1899); Törnqusst (S.L. (1899); 
Horm (G.) & MuntHE (H.) (1901); Mosera (J.C.) (1910); 
Torneuist (S.L) (1913); MunTHE (H.), JOHANSSON (H.E. 
& GRÖNWALL (K.A.) (1920); HöcsoHm (A.G.) (1920); MuNTHE (H.), 
Westercarp (A.H.) & Lunpevist (G.) (1928); THORSLUND (P.) 
(1948); WAERN (B.), THORSLUND (P.) & HENNINGSMOEN (G.) 


(1948). (J.E. HEDE). 


HEURI.SCHISTS: 2.9.2 Arash MEER: Caledonian 


This term was used by TORNEBOHM (1901) (G.F.F., Bd 23, pp. 
206-211) for a series og garnet-mica-schists with interstratified 
beds of black slates and Garbenschiefer in the High Mountains 
around the western end of Lake Torneträsk in Northern Lapland. 
Named after Mt Reuri at the boundary between Sweden and Nor- 
wegen (frontier mark n? 268). Together with the underlying 
Nuolja limestone (named after Mt. Nuolja, near Abisko on the 
southern side of Torneträsk) the Reuri schists were correlated 
by TöRNEBOHM with the Röros schists in Norway (see Köli Group). 
For the rocks underlying the Nuolja limestone (described as 
quartzite schist) T. used the name Rosta quartzite, adopted from 
PETTERSEN’S (K.) lowest division of his Tromsö mica-schist Group 
in Northern Norway. (Arch. f. Mat. og Nat. Vidensk. 1878) ; TónNE- 
BOHM correlated the latter with the Seve Group in Sweden. The 
sequence; Rosta quartzite, Nuolja limestone, Reuri schist was ap- 
parently taken originally by TöRNEBOHM as a normal stratigraphic 
series. Hotmevist (P. J.) (1903), (G.F.F., Bd 25), however, held 
that the Reuri schist was a metamorphic zone and no stratigraphi- 
cal unit and that the beds described as Rosta quartzite represented 
a series of cataclastic schists and Hard schists (q.v.) without any 
quartzitic or sparagmitic structure. The terms Reuri schists, Nuol- 
ja limestone and Rosta quartzite never afterwards came in use 
as stratigraphical terms Cf. TöRNEBOHM (A. E.) (1903), G.F.F., Bd 
25, pp. 83-92; HorwquirsT (P. J.) (1903), ibid., pp. 427-431; Horwq- 
visT (P. J.) (1910), ibid., Bd 32, pp. 913-983.. 

(G. BEXELL). 
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REVSUND GRANTE u... Gea Ss 5 sa 200. eg Pre-Cambrian 
See: STOCKHOLM-FELLINGSBRO GRANITE GROUP. 


RHAETIC-LIASSIC (Lundgren and Nathorst) — Coal Bearing 
Formalni EN EAM ee Goes Ee P Eu D US uses Triassic 


See: RHAETIC. 


RHABDONEMA-ABLAGERUNGEN ............... Quartàr 
Siehe: LITORINA-ABLAGERUNGEN. 


RAAB GIG? eet err aren, ME ALES EUH EE Triassic 


Rhaetic sediments are restricted to the western and south- 
western part of the province of Scania. During the 19th century 
local names were attached to single localities : « Höör sandstone » 
and e Höganäs formation » (Höganäsbildningar). ANGELIN (1862), 
made a distinction between the Keuper and the « Infra-Liassic » 
(« Infra-Lias »). The first to make a distinction between the Rhae- 
tic and the Liassic was NATHORST in 1880. 

The whole formation of coal-bearing sandstones and clays 
was regarded as a uniform « Rhaetic-Liassic > by LUNDGREN and 
NatuHorst. In 1904 it still was impossible to draw a definite boun- 
adry. This uniform formation group LUNDGREN and NATHORST di- 
vided into 16 zones, 8 of which were ranged with the Rhaetic. 
Although it is not possible to maintain this subdivision any longer, 
the stratigraphy of the Rhaetic-Liassic of Sweden was founded 
upon it in the course of almost 70 years. According to Nathorst 
the subdivision of the Rhaetic is as follows : 


8) Zone with Nilssonia polymorpha (Pälsjö flora) Nathorst 
1876-80. 

7) Zone with Dictyophyllum acutilobum (Helsingborg flora) 
Nathorst 1878-94. 

6) Pullastra-bank Lundgren 1878. 

5) Zone with Thamatopteris schenki (Stabbarp flora) Na- 
thorst 1880 

4) Zone with Equisetites gracilis Nathorst 1880 

SE: »  Lepidopteris ottonis Nathorst 1880. 

2) > > Camptopteris spiralis (Bjuv flora) Nathorst 
1880. 

1) Zone with Dictyophyllum exile. Nathorst 1894. 


Harrıs (1937) distinguished between a series with a Thau- 
matopteris-flora — Liassic and one with a Lepidopteris-flora — 
Rhaetic. This distinction has been followed in all later investiga- 
tions on the Rhaetic-Liassic of Scania. BROTZEN (1950), subdivided 
the Rhaetic into 5 stages. Recent researches were published by 
Börau 1951, LuNpBLAD 1949, TROEDSSON 1943, 1947, 1948, 1950. 
TROEDSSON, 1951, pointed to the cyclinal character of the Rhaetic- 
Liassic sediments, upon which he founded a new subdivision, 
which in somewhat modified shape is as follows : 


I5 


322 
(Rhaetic, continued) 


6) Modiola shales 

5) Coal Bed A with clays (Lepidopteris flora II) 

4) Sandstones and sandy shales (Stegocephalus beds) 
3) Coal Bed B and clays with Lepidopteris flora I 
2) Clay layers with megaspores 

1) Valläkra layers 


The thickness of the entire Rhaetic is varying from a few 
meters upto 60 meters. 

The lowermost Vallåkra beds TRoEDSSON (1935), were named 
after the locality Valläkra, 10 kilometres south-east of Helsing- 
borg. The dark sediments with many plant remains and marine 
fossils prove a great change of facies in comparison to the under- 
lying strongly coloured formation. The Valläkra zone attains a 
thickness up to 30 metres, in average it is about 10 metres. 

The following subdivision of the Rhaetic are clays and inter- 
bedded sandstones with megaspores = (zone 2, Brotzen 1950). 
This part has a thickness of 10-15 metres. 

The Lower Coal Bed series = Coal Bed B; = (zone 3, BROTZEN 
1950) = undre flötsen >, « B-flötsen », Lower Coal Bed and clays 
with Lepidopteris flora. Since the beginning of the coal mining 
the Upper and the Lower Coal Beds have been distinguished 
from each other. Between the Coal Beds there occur clays, fire- 
clays and sands. The thickness of the Lower Coal Bed is varying 
and can amount up to 2 metres, including the coal clays. Often the 
Lower Coal Bed is thinning out entirely and is replaced by clays. 

Beds with stegocephalians, fishes and lamellibranchs = zone 
4, BROTZEN (1950), = upper part of zone 2, TROEDSSON (1951). 
The thickness of this zone is 5-20 meters. It is generally develo- 
ped as arenaceous beds but contains clay layers and small inter- 
calations of coal. Certain fossils prove local marine sedimentation. 
Important discoveries of fish and stegocephalian remains were 
made in these beds (NILSSON 1937, 1946). 

The Upper Coal Bed Zone (Coal Bed A, « Óvre flötsen », 
« A-flötsen »), Upper Coal Beds and Clay with Lepidopteris flo- 
ra II, TROEDSSON (1950), lower part of zone 5, BROTZEN (1950), 
lower part of zone 3, TRoEpsson (1951). This zone coal, contains 
coal clays and clay. Upper outside of the synclines the coal can 
be replaced by clays and marls. 

The black Modiola shales (= upper part of zone 5, BROTZEN 
(1950), lower part of zone 3, TROEDSSON 1951), contain locally 
marine fossils. 

Fossils : The Rhaetic of Sweden is especially rich in plant 
fossils, among which may be mentioned : Lycopodites scanicus, 
Neocalamites hörensis, Camptopteris spiralis, Lepidopteris ottonis, 
Ptilozamites blasii, Pt. heeri, Pt. nilssoni, Doratophyllum astar- 
tense, D. nathorsti, Sagenopteris undulata, Anomozamites minor, 
Pterophyllum compressum, Stachyotaxus elegans, Ontheodendron 
sternbergü. 

The evertebrate fauna contains foraminifera and mollusca : 
Nuculana cf oppeli Roke, Protocardia rhaetica Mara, Cercomya 
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carlsoni (Lundgren), Gervillia praecursor Quenstedt, Pecten sp., 
Liostrea hisingeri (Nilss., Modiola minuta Goldfuss, Chemnitzia 
sp, Vertebrate remains : Gerrothorax rhaeticus, selachians and 
ganoid fishes. 

Localities : Outcrops of the Rhaetic are found in the north- 
western parts of the province of Scania. Furthermore this forma- 
tion is occuring in mines and bore-holes in the same region. There 
are outcrops of the Rhaetic in southern Scania, north of Ystad 
and it has also been pierced in deep-borings in south-western 
Scania. 

Bibliography : Börau (E.) (1949); BöLau (E.) (1951); Bórau 
(E.) (1952); BöLau (E.) (1954); BROTZEN (F.) (1950); Erpmann (E.) 
(1911-1915); GAVELIN (A.) (1919); GAVELIN (A.) (1920); HappınG 
(A.) (1929); Happine (A.) (1953); HAGERMAN (T.) and Borkıı (R.) 
(1954); JOHANSSON (N.) (1922); LUNDBLAD (B.) (1946); LUuNDBLAD 
(B.) (1948); LuNpBrap (B.) (1949); LUNDBLAD (B.) (1950); LUNDBLAD 
(B.) (1954); NILSSON (T.) (1934); NILSSON (T.) (1937); NILSSON (T.) 
(1946); NirssoN (T.) (1953); Norin (R.) (1949); Norin (RJ; 
TROEDSSON (G.) (1934); TROEDSSON (G.) (1935); TROEDSSON (G.) 
(1938); TROEDSSON (G.) (1940); TROEDSSON (G.) (1943); TROEDSSON 
(G.) (1947); TROEDSSON (G.) (1948); TmoEpssoN (G.) (1950); 
TROEDSSON (G.) (1951); WEVERINcK (Th.) (1934). 

(F. BROTZEN). 


RHAPHIDOGRAPTUS EXTENUATUS ZONE ...... Silurian 


TROEDSSON (1926). (Diplograptus vesiculosus zone MOBERG 
1910). 

Consists mainly of dark grey and black shales, occasionally 
with thin beds of limestone interbedded. In Västergötland (Kinne- 
kulle) alternating grey and greyish-black mudstone with scattered 
limestone lenses (WaERN, 1948). Fossils : Leonaspis centrina (Dal- 
man), Climacograptus medius Tórnquist, Orthograptus vesiculosus 
(Nicholson), Rhaphidograptus extenuatus (Elles & Wood), etc. 
Thickness at Kinnekulle (boring) 3 m. Underlain by zone of Aki- 
dograptus acuminatus and overlain by zone of Monograptus revo- 
lutus. — Scania: Tommarp. Vástergótland : Kinnekulle (boring). 
— Constitutes a zone within the lower part of the Rastrites shale 
(beds) q.v. See also Leonaspis shale WAERN 1948. 

(J.E. HEDE). 


HHIZOPEYLLUMSBEBIMESTONES. 7m Silurian 
LINDSTRÖM (1885). [Rhizophyllum beds Jones 1887; Rhizo- 
phyllum reef limestone and marl MuwTHE 1907; Rhizophyllum 
marl (bed) MuntHE 1910]. 
Name originally applied to the Rhizophyllum-bearing, more 
or less argillaceous biohermal limestone and stratified limestone 
(chiefly crinoidal limestone) occurring in Lau-backar in the 
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(Rhizophyllum Limestone, continued) 


parish of Lau. Later on, MUNTHE, 1907 and 1910, used the names 
Rhizophyllum reef limestone and Rhizophyllum marl for Rhizo- 
phyllum-bearing rocks (biohermal limestone, stratified limestone, 
and marl) occurring at other localities in the parishes of Lau 
and När, and by him considered synchronous with the limestone 
designated by LINDSTRÖM as Rhizophyllum limestone. Generally 
highly fossiliferous. The argillaceous biohermal limestone in Lau- 
backar, which is particularly rich in fossils, contains, among 
numerous other species, Rhizophyllum elongatum Lindström, R. 
gotlandicum (F. A. Roemer), Schizoramma ? gotlandica Schuchert 
& Cooper, Camarotoechia nucula (J. de C. Sowerby), Eospirifer 
schmidti (Lindström), « Spirifer » insignis minor Hedström, Pty- 
chopleurella bouchardi (Davidson), Rhynchospirina baylei (David- 
son), Protathyris didyma (Dalman), Anticalyptraea westergaardi 
Knight, Cornulites serpularius Schlotheim, Leperditia phaseo- 
lus (Hisinger), Beyrichia (Neobeyrichia) lauensis (Kiesow), 
Proetus (Proetus) conspersus (Angelin), Calymene (Calymene) 
neointermedia Rud. & E. Richter, Papillicalymene excavata 
(Lindstróm), and Encrimurus obtusus (Angelin). — South-eastern 
Gotland: district of Lau-Nàr (type locality Lau-backar). By 
LINDSTRÖM 1888, included in his division f [« Crinoid and coral 
conglomerate (limestone) zl: by van Horren, 1910, referred to 
Lauensis marl; by MuNTHE, 1910, regarded as probably correspond- 
ing to « Sandstone with clay » and Upper Sphaerocodium bed 
and Oölite; in 1921 assigned by Hepe to Eke marl (Eke group, 
1925). See also Eke group. 


Literature : LINDSTRÖM (G.) (1885); MuNTHE (H.) (1907); 
MunrHE (H.) (1910). 
(J.E. HEDE). 


RISBACK EPOCH e viuda cs vins. ania Caledonian 


Kurring (O.) (1948) (The Caledonides of Sweden in G. LUND- 
QVIST : De svenska fjällens natur, 2nd ed., Stockholm) designated 
the period during which the sparagmites were deposited as the 
Risbáck epoch (named after the village of Risbäck in the central 
part of the Sparagmite zone of the border region of the Väster- 
botten Mountains). 

(O. KULLING). 


RISPEBJAERG SANDSTONE ........... 2.2... Cambrian 


This term was used by Grönwauı, 1902 for a distinct bank 
in the upper part of the Hardeberga sandstone on the coast 
between Brantevik and Gisslövshammar and which much resem- 
bled the Rispebjaerg sandstone at the top of the Lower Cambrian 
sequence in Bornholm. It is a coarse gray sandstone with a 
cement of fine crystalline calcite and with its upper and lower 
surfaces rich in pyrite and nodules of phosphorite. The same 
name has afterwards been used also by other authors and for 
other localities in south-eastern Scania, where the bed seems 
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to have a fairly wide distribution. Its stratigraphical position is 
at the top of the Holmia torelli zone and it is always followed 
by the Graywacke shale with the Holmia kjerulfi zone. (Compare 
Holmia torelli zone). 

(G. BEXELL). 


BITSKIEBER 0:0 E E en deli ts Cambrian 


Natuorst (1869), used this term for the alum shales, embed 
ding the « fragment limestone » at the very base of the Middie 
Cambrian at Andrarum (Scania) and characterized the rock as 
«a sort of natural black crayon». The term afterwards never 
came into common use but has been mentioned en passant by 
some authors (MoBERG, 1911, « Drawing slate >; TROEDSSON, 1917) 
or registered on tables of correlations (Hansen, 1937). 


(G. BEXELL). 


RIVOVARDO CRYSTALLINE ................. Caledonian 


FRADDEGON (J. M.) (1940) (Geologische en Petrologische On- 
derzoekingen in het Rivovardogebied en Omgeving zuidelijk 
Zweedsch-Lapland. Diss, Amsterdam) gave this name to a se- 
quence of higher metamorphic, chiefly sedimentary rocks in the 
Mt. Rivovardo area of the Västerbotten Mountains. Above: 
« Transition Formation »; below « Vuonjaälke Cristalline ». 


(O. KULLING). 


HORSE MIE Side: Ur et AE e RT Caledonian 

Kurring O. (1955) (S.G.U., Ser. Ca, n° 37) used this name for 
a sequence of greenstones (lavas), slates and conglomerates (the 
Rotik conglomerate and the Ropen conglomerate) in the middle 
part of the Västerbotten Mountains and for some other stratigra- 
phic equivalent coarse-grained sedimentary series in the lower 
part of the western Cambro-Silurian of the Seve-köli Nappe. 
Above : the Mesket Series; below : the Pieske Series. Both series 
according to Kuruıne’s definition of 1955. 

(O. KurriNG). 


« RODA LAGRET » (of Gotland) .................. Silurian 


LINDSTRÖM (1885). 
See: ARACHNOPHYLLUM MARL. 


RODALSBERG BEDS (MÖLLER and Harre, 1913) = Munka Tå- 
garp beds in South Eastern Scania, — Hhaetic. . Triassic 
See: RHAETIC. 


RÖDINGSFJÄLL NAPPE ............ RER TO Caledonian 


Kuruc (O.) (1947) (G.F.F., Bd 69, p. 139) and 1948 (G.F.F., 
Bd 70, pp. 661-669) used this name for a higher metamorphic se- 
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quence of rocks, interpreted as an uppermost nappe of the Swe- 
dish Caledonides, superimposed upon the Seve-köli Nappe. The 
R.N. has obviously a wide extension in Norway and protrudes 
over the Swedish frontier in the north-western Västerbotten 
Mountains and to some extent in the Norrbotten Mountains also. 
It was named (1945) after Mt. Rödingsfjället in the north-western 
part of the Västerbotten Mountains. 

Kurring (O.) (1955) (S.G.U., Ser. C, n? 37) stated, that the 
R. Nappe in the north-western part of the Västerbotten Mountains 
comprises three main series : the lower or the Migmatite Series 
(with intercalated amphibolites), the middle or the Limestone 
Series and the upper or the Garnet-mica-schists Series held 
Kautsky’s Gasak Nappe (q.v.) as a part of the R. Nappe in the 
Sulitelma-Salojaure region. 

(O. KULLING). 


RÖDINGSNÄS (Slates to) SCHISTS (Series) .... Caledonian 


KULLING (O.) (1947) (G.F.F., Bd. 69, pp. 127-135). The carboni- 
ferous lower metamorphic schists with dolomite intercalations in 
the north-western part of the western Cambro-Silurian of the 
Västerbotten Mountains. It is suggested that the R. schists corre- 
spond to the Reppi schists of the north-estern part of the Norrbot- 
ten Mountains (and adjacent parts of northern Norway). The Ró- 
dingsnás schists occur together with limestone (of the Pieske 
limestone type), dark quartzites and graphitic schists. Peridotite 
rocks occur in these schists. The name of the schists was adopted 
from the mountain ridge Rödingsnäset NW of Lake Tängvattnet 
near the Norwegian boundary. 

See also KurriNG (O.) (1955) (S.G.U., Ser. Ca, n? 37). 


(O. KULLING). 


RÖDMÖLLA CONGLOMERATE hs. ur ee Cretaceous 
See: SANTONIAN. 
ROPENS LIMESTONE. nin CT" Caledonian 


Kutiine (O.) (1955) (S.G.U., Ser. Ca, n° 37). A limestone in 
the lower part of the sequence of strata in Mt. Södra Storfjället 
in the western Cambro-Silurian of the Västerbotten Mountains. 
Above : Ropen quartzite conglomerate and basic lava referred 
by K. to his Ro Series; below a sequence of phyllite to mica- 
schist rocks in conformity with the limestone referred by to his 
Pieske Series. 

Beskow (G.) (1925) (G.F.F., Bd 47, pp. 145-151) mentioned 
the same limestone in his preliminary report on the geology of 
Mt. Södra Storfjället and in 1929 (S.G.U., Ser. C, n? 350) he cha- 
racterized it as a marble bed in the lower part of the stratigra- 
phical sequence of the mountain. KuLLInG (O.) (1938) (G.F.F., 
Bd. 60, pp. 153-176), regarded the limestone as a Slätdal limestone 
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(q.v.), but after further examination this conception was again 
abandoned. 
(O. KULLING). 


ROPEN QUARTZITE CONGLOMERATE ....... Caledonian 
See: ROPEN LIMESTONE. 


ROROSFISCHISTSE IE EN aote tlt 15. Caledonian 
See: KÓLI GROUP. 


HOSTAYQUAHTZITE-.1 oe I NM eg Caledonian 
See: REURI SCHIST and HARD SCHIST. 


ROTIK (Conglomerate) SERIES ................ Caledonian 


KurriNa (1933) (G.F.F., Bd 55, pp. 167-422). A serpentine 
conglomerate together with associated serpentine breccias of pro- 
bably sedimentary origin and constituting the lowest beds in the 
central part of the western Cambro-Silurian of the Västerbotten 
Mountains. The Rotik rocks often rest on peridotite and are sup- 
posed to be of Lower Ordovician age. The Mesket Series lies 
above. The origin of the peculiar Rotik rocks is discussed; the 
possibility of an extrusion on the sea-bed or intrusion at consi- 
derable depth below it is examined. K. proposed to correlate the 
R. conglomerate with the fossiliferous Lower Ordovician Otta ser- 
pentine conglomerate in southern Norway. 

Prior to K., Svenonrus (F.) (1881), and (1883) (G.F.F., Bd. 5, 
p. 638, and Bd. 6, pp. 342-369) had recorded a serpentine breccia 
of volcanic or sedimentary origin in Mt. Graipesfjället in the 
south-eastern part of the western Cambro-Silurian of the Väs- 
terbotten Mountains. Kaurskv (G.) (1949) (G.F.F., Bd. 71, pp. 253- 
284) reported a serpentine breccia to the north of Lake Salo- 
jaure in the western Cambro-Silurian of the Norrbotten Moun- 
tains, and held the breccia as equal in age to the Rotik conglome- 
rate. 

MicHEL (H.) (1950) (Geology and Petrology of the Borkafjäll 
Region, Southern Swedish Lapland, Diss, Amsterdam) described 
a serpentine breccia to the west of Mt. Borkafjället about 15 km 
NNE of the above-mentioned Mt. Graipesfjället. M. interpreted 
the breccia as tectonic, « a mylonitic rock », and doubted the 
possibility of the mode of origin proposed by Komme He could 
not however deny the sedimentary origin of the fossiliferous ser- 
pentine conglomerate in southern Norway. 

LAKEMAN (R.) (1952) (Geology and Petrology of the Brands- 
fjäll Region, Swedish Lalpand, Diss., Amsterdam) was of the opi- 
nion, that the existence of contact influences from an ultrabasic 
rock in the north-western part of the Västerbotten Mountains 
« makes it clear that the ultra-basic rocks cannot be used for 
stratigraphical purposes, as had been done by KurriNa (1933) and 
Kaurskv (1949) ». 

Kautsky (G.) (1953) (S.G.U., Ser. C, n? 528) reported several 
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localities of serpentine conglomerate of supposed Lower Ordovi- 
cian age in his Vasten Nappe and his Salo Nappe in the Sulitelma- 
Salojaure region of the western Norrbotten Mountains. However, 
he did not include the above-mentioned papers of Michel and 
Lakeman in his references. 

KuLLInG (O.) (1955) (S.G.U., Ser. Ca, n? 37) published a 
general survey of the serpentine conglomerates and breccias of 
the Västerbotten Mountains. He divided them into three groups : 
the serpentine conglomerate, the sedimentary serpentine breccias, 
and the serpentine breccias of tectonic origin. K. changed the 
earlier name « Rotik Series » into Ro Series and included in it 
not only the serpentine conglomerates and breccias of sedimentary 
origin, but also the overlying slates and volcanics up to the 
coarse clastic basal bed of the Mesket Series. See : Ro Series. 

K. considered it most probable that the ultrabasic magma in 
Lower Ordovician time made its way into the ooze of the geo- 
syncline bottom and stopped there. Such conditions, together 
with a following upheavel of land and exposure would contribute 
to the peculiar structures of the Rotik rocks. Against a Late-Ca- 
ledonian age of the peridotites, as proposed by Lakeman, K. held 
that the so called contact metamorphism had been produced by 
metamorphism through damming (that is, during late Caledonian 
time alkali-rich material penetrated salic schists and advanced 
towards the boundaries of basic to ultrabasic rocks, where the 
damming effect of these rocks caused a false contact metamor- 
phism in the surrounding schists). (O. KULLING). 


HYEDAISSANDSTONES A Cv ba E Cretaceous 
Horst (1888). 


Loose sandstone occuring at Ryedal and other localities in 
SW Blekinge, generally known as boulders. Fossils occur very 
rarely : Pecten laevis Nilss. and plant remains as Weichselia 
errata Nath. Stratigraphical position uncertain, possibly the same 
as that of the Holma sandstone : lower Upper Cretaceous. Some 
isolated blocks with plant remains found in Northern Germany 
called Holma sandstone belong possibly to the Ryedal sandstone. 
Its flora indicates an uncertain Lower Cretaceous level. See: 
Holma sandstones. 


See: CRETACEOUS, Bibliography. 


RYSSNAS LIMESTONE 
Hepe (1936). 


Consists of thin-bedded, sometimes thick-bedded, light grey 
or grey to bluish-grey (light yellowish or brownish-grey when 
weathered), fine-grained to medium-grained, in part fairly argil- 
laceous, limestone. The limestones beds are usually separated 
from one another by very thin layers of bluish or greenish marl. 
The Ryssnäs limestone is very rich in stromatoporoids, corals 


PCR Des Pio RE ee Silurian 
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[Rhegmaphyllum conulus (Lindström), omphymatids, Acervula- 
ria ananas singulais Lang & Smith, A. ananas truncata (Wahlen- 
berg), Stauria favosa (Linnaeus), Heliolites parvistella F. Roe- 
mer, Plasmopora foroensis Lindström, Diploöpora grayi (Edwards 
& Haime), Favosites gothlandicus forbesi Edwards & Haime, 
Thecia swinderniana (Goldfuss), Halysites cf. catenularius (Lin- 
naeus), etc.], bryozoans, and crinoids, and also contains Rhyn- 
chotreta cuneata (Dalman), Camarotoechia borealis (Buch), Plect- 
atrypa lamellosa (Loven), Eospirifer sinuosus (Hedström), Res- 
serella elegantula (Dalman), Euomphalopterus alatus (Wahlen- 
berg), Poleumita cf. globosa (Schlotheim), Leperditia baltica (Hi- 
singer), Calymene blumenbachi Brongniart, Encrinurus punctatus 
(Wahlenberg), etc. Maximum thickness nearly 10 m. Named for 
occurrence at Ryssnäs, the southernmost point of the island of 
Fáró, Gotland. — Belongs to Slite group, q.v. 


Literature : MuNTHE (H.), Hene (J. E), & Lunpevist (G.) 
(1936). 
(J.E. HEDE). 


SALTEITIMESTONE cn oe a ee Silurian 
VAN HOEPEN (1910). 


The Sälle limestone, with a thickness of at least 7 m, consti- 
tutes the uppermost part of the Klinte limestone of van HOEPEN 
(1910). Consists chiefly of « dense, hard, light-coloured lime- 
stone ». In some places, « thin bands of fine-grained limestone 
alternate with beds of coarse-grained, crystalline limestone », and 
in others, « thick beds of limestone are separated by thin layers 
of marl ». Underlain by Buttle limestone and overlain by Hemse 
marl (s) of van HoEPEn. — Central Gotland (type locality Salle 
in the parish of Fröjel). — The bulk of the deposits included in 
Salle limestone is by Hepe (1921), referred to Klinteberg lime- 
stone (Klinteberg group, 1942). 

Literature : van Horren (E.C.N.) (1910). 

(J.E. HEDE). 


SAKO NAPPE minan 2) cH. Beet. aote Belek: Caledonian 


Kautsky (G.) (1953) (S.G.U., Ser. C, n° 528). A sequence 
of rocks in the western Cambro-Silurian in the Lake Salojaure 
district (western part of the Norrbotten Mountains). The S. Nappe 
comprises limestone, serpentine conglomerate, serpentine, Na- 
granite, mica-schists and « alum » schists of supposed Lower 
Ordovician age. Above follows K: s Gasak Nappe, below his Vas- 


ten Nappe. 
(O. Kurno). 
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SALTHOLM-LIMESTONE ................. eee. Cretaceous 
FORCHHAMMER (1835). 
See: DANIAN. 

SANDNAS CONGLOMERATE ................. Caledonian 


FRÖDIN (G.) (1921) (Bull. Geol. Inst. Upsalla, vol. 18, pp. 57- 
197). A conglomeratic bed in the Äre-schists (see: Seve Group) 
on the western side of Lake Anjan in western Jämtland; maxi- 
mum thickness 20 m, and wedges out southwards. Matrix calca- 
reous; pebbles of igneous rocks, quartzite and a coarse biotite- 
schist, the latter said to show a close resemblance to the Stuedal 
schists in the lower division of the « Köli-group » in the neigh- 
bouring Trondhjem area in Norway. The igneous rocks among 
the pebbles are partly of the same type as the older trondhjemi- 
tes in the Trondhjem area and of the same age as the effusive 
rocks in TÖRNEBOHM’s Stören Group or the Bymark Group of 
Carsten, both of Lower Ordovician age. The Sandnàs conglome- 
rate is thus regarded as younger than the Bymark Group but 
older than the main phase of the Caledonian orogeny. Conglome- 
rates of approximately the same type are, according to FRÖDIN 
found in TORNEBOHM’s Eke- and Meraker Group and the corres- 
ponding Hovin Group in Carsten's classification, all occurs in the 
Trondhjem area and are considered to belong to the youngest 
Ordovician or the oldest Silurian, the latter held as the most 
probable. 


KurriNc (1933) (G.F.F., Bd, 55, pp. 167-422). seems to be more 
inclined to include the Sandnàs conglomerate with the partly 
conglomeratic Gilliks Series in Västerbotten (southern Lapland) 
of Upper Ordovician age. 


(G. BEXELL). 


SANDSTONE CONGLOMERATE (of the eastern marginal 
zone of the Norrbotten Mountains) ......... Caledonian 


Kautsky (F.) (1940) (G.F.F., Bd 62, pp. 121-147) gave this 
name to a conglomeratic sandstone, at most 1/2 m thick, with 
small pebbles of black shale, to occurs in the middle part of the 
autochthonous sedimentary sequence (the eastern border of the 
Caledonides of Norrbotten) in the Lake Storlaisan district. Below 
the S conglomerate is a series of sandstone with intercalations 
of shale overlying weathered Archean rocks. Above the S. conglo- 
merate follow shales with a few limestone intercalations contain- 
ing fossils of Lower Cambrian age. K. referred the sedimentary 
rocks below the sandstone conglomerate to the Eocambrian. The 
conglomerate was held to represent the Lower Cambrian trans- 
gression. 


Grip (E.) (1948); LzuNGNER (E.) (1950), pp. 269-300 and 
Grip (E.) (1950), pp. 369-371, mentioned the same conglomerate 
as the « shale conglomerate ». Three other conglomerate beds are 
noticed in the sandstone sequence below this shale conglomerate, 
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the lowermost of them said to be of a somewhat tillitic character 
cf. MARKLUND (N.) (1952) (Bull. Geol. Inst. Upsala, vol. 34, pp. 205- 
221) and the Hyolithes Zone. 

(O. KULLING). 


CSANDSTONE-WITHCLAYS o... sc sas euh etel Silurian 
MUNTHE (1910). 
See: BURGSVIK SANDSTONE AND OOLITE. 


SANTONIAN S -arera Ser: er ees ee Cretaceous 


According to the stratigraphy of Western Europe the Santo- 
nian is characterized by Micraster coranguinum and Mortoniceras 
texanum. No one of these guide fossil is hitherto known from 
Sweden. In Sweden as in Central Europe Actinocamax granulatus 
and Actinocamax westphalicus granulatus occur in the formations 
below the Campanian. These formations were by BROTZEN (1938) 
correlated with the Santonian. In the earlier literature these for- 
mations were called « Granulatenkreide ». MOBERG in 1882 dis- 
cussed the Upper Cretaceous and found layers characterized by 
Act. granulatus, at that time regarded as variation of Act. quadra- 
tus. MOBERG, STOLLEY, LUNDEGREN, Hacc, ÖDUM and BROTZEN pub- 
lished on the stratigraphy and paleontology of the Santonian. 
A type section of the Santonian was described from the deep- 
boring at Kullemolla by LuNDEGREN in 1933. 


Stratigraphy : The Santonian occurs below the Campanian 
in the western and southern part of the Malmö-region, in the 
Rödmölla-(region) and in the Kristianstad-region. In the Malmó- 
region and in the Kristanstad region the Santonian is found in 
deep wells; only in the Ródmolla-region there exist some out- 
crops. LUNDEGREN (1934) gave the following profile: 


Upper Granulatus Marls Inoceramus lingua, Actinocamax 
granulatus 
(Binodosus layers) 90 m Actinomax verus, I. patootensis 


Middle Granulatus Marls 110 m Actinocamas granula- 
(Marsupites and Uintacrinus layers) tus, 
Act. verus, Inoc. lingua, 
I. stenstrupi var. pseu- 


docardissoides 
Lower Granulatus Marls 100 m Acticomax westphali- 
(Pinniformis, westphalicus-granu- cus-granulatus 


latus layers) 


The Santonian section of the south-western part of the Malmö 
region was published by BROTZEN (1945) and Öpum (1953) from 
the drilling at Höllviken. There occur clayish limestones of a 
thickness of 360 meters characterized by Actinocamaz westphali- 
cus, Act. westphalicus - granulatus, Tragodesmoceras cf. hernense, 
Inoceramus cycloides, In. pinniformis, In. lingua, In. patootensis, 
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In. patootensis var. cancellatus, and the typical foraminiferal fau- 
na of the Santonian with Globotruncana (G. linnaeana & G. ven- 
tricosa). 

Hace (1935) tried to range the outcrops of the Rödmölla re- 
gion and local enrichment of Cretaceous boulders (Lyckäs, Käse- 
berga, and Gräsryd boulders), as follows : 


Käseberga (boulders) Upper Granulatus layers 


Kullemölla (outcrop), Lyckäs Upper Granulatus layers 
(boulders) 


Rödmölla : the Verus conglo- Granulatus layer 
merate (outcrop) 


Rödmölla Marls & Westphali- Lower Granulatus layers 
cus conglomerate (outcrops) or highest Emscherian 


Gräsryd (boulders) Different zones of the Santonian 


The Gräsryd boulders occur in the Bästad region and demon- 
strate that the Santonian has occurred there completely, but was 
destroyed. In a deep boring at Ähus in the Kristianstad region 
Act. westphalicus-granulatus or A. granulatus occurs in a conglo- 
merate. Higher up in the same profile Actinocamax verus occurs. 
Thus around 40 meters of the section must belong to the San- 
tonian. 

It can be summarized that the Santonian in Sweden extends 
in the Malmö, Rödmölla and Kristianstad regions. In the Bästad 
region only boulders demonstrate its existence, destroyed by 
later erosion. In the central part of the province of Scania Creta- 
ceous younger than Santonian is overlying sediments older than 
Santonian or deposited directly on the Archaean igneous rocks. 
It is assumed that no Santonian was deposited there and that 
a Central Scanian island existed into Santonian time. The conglo- 
merates, which follow each others in the Santonian as the Verus 
and Westphalicus conglomerates at Ródmolla prove the occur- 
rence of regressions and transgressions. Arenaceous beds and 
sandstones succeed the transgressions. The Verus conglomerates 
and arenaceous sediments as well as the Westphalicus or West- 
phalicus-granulatus conglomerates at the Rödmölla- and Kris- 
tianstad region may prove that the movements were identical 
in both areas. 


Bibliography : See Cretaceous. 
(F. BROTZEN). 


SAHVAS (SERIES ireti u. uos Re EN E Caledonian 


MARKLUND (N.) (1952) (G.F.F., Bd 74, pp. 353-384) gave this 
name to the second series from above in the Ordovician sequence 
of his Sarvas thrust-mass. The S. Series comprises from above: 
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the Luspas formation with L. Limestone, L. phyllite and L. quart- 
zite and the Tjakkik Formation with phyllites, quartzites and ba- 
sal conglomerate. 


See: SARVAS THRUST-MASS. (O. Kuruing). 


SARVAS THRUST-MASS ..................... Caledonian 


ManKLUND (N.) (1952) (G.F.F., Bd 74, pp. 353-384) gave this 
name to a sequence of overthrusted rocks of the western Cambro- 
Silurian in the boundary zone between the Norrbotten and the 
Västerbotten Mountains, near the Norwegian boundary. M. divi- 
ded the tectonic unit in the following series and formations in 
descending order : Silurian (not classified), the Vojtja Series 
(lowest Silurian), the Gilliks Series (with the Vuorgin Formation), 
the Sarvas Series (with the Luspas and the Tjakkik Formations) 
and the Mesket Series (the Jullega, the Tjàula, and the Klippo 
Formations) of proposed Ordovician age. A « tectogenetic zone » 
separates the Sarvas thrust-mass from the underlying Skertas 
thrust-mass (q.v.). 

KULLING (O.) (1955) (S.G.U., Ser. Ca, n 37) regarded the Sar- 
vas Thrust-mass as a part of his Seve-köli Nappe and correlated 
the Vojtja Series and the Gilliks Series of the Sarvas Thrust-mass 
with the Vojtja Series and the Gilliks Series of the central part 
of the Västerbotten Mountains. The Sarvas Formation of the lower 
part of the Sarvas Thrust-mass is considered to be equivalent to 
K : s Mesket Series, the Tjakkik Formation to his Ro Series, and 
M: s Mesket Series to his Pieske Series. (O. KULLING). 


SCANO-GLAZIAL. 
Siehe: QUARTAR. 


SCAPHITES CONSTRICTUS ZONE ............ Cretaceous 
STOLLEY (1897). 
See : MAASTRICHTIAN. 


SCHMIDTIELLUS TORELLI ZONE ............. Cambrian 
See: HOLMIA TORELLI ZONE. 


SGCHHOELEHISLIMESTONEM Cr Ordovician 


WESTERGARD (1939). Topmost part of the upper red Orthoce- 
ratite limestone and upper gray Orth. limest. Törnau1ıst (1883); 
Centaurus limestone MoBErG (1890); Chiron limestone WIMAN 
(1907). 

Lowermost division of the shelly facies of the Middle Ordo- 
vician. Type area: southern Óland. Developed in the lower part 
usually as reddish-brown, thick-bedded of finely nodular lime- 
stones, and else as gray, mostly fairly thick-bedded limestones. 
In Västergötland it consists of gray mudstones with intercalations 
of limestone, while in the erratics from the submarine South 
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Bothnian area and in Gotland (known only from borings) part 
of the gray limestone succession is oolitic. At some places in the 
southeastern part of the Jämtland Autochthon (i.e. within the 
Lockne area) thick beds of a polymict conglomerate are deve- 
loped at the base of the Schroeteri limestone. Thickness : Siljan 
district 3,5-7,5 m, Öland ca 5 m, Kinnekulle 4,2 m. 

The gray middle and upper part of the Schroeteri limestone 
was distinguished by TónNqursT (1883) as Upper gray Orthocera- 
tite limestone whereas the lowermost reddish-brown part was 
included by him and also by subsequent writers in the Upper 
red Orthoceratite limestone. This subdivision was named Centau- 
rus limestone by MoBErG (1890) [after Illaemus centaurus Ang., 
non Dalman = Illaenus chiron Holm = junior subj. syn. of Ill. 
schroeteri (Schloth.)]. Later it has had its name changed in accor- 
dance with changes of the name of its index fossil. Horm (1893) 
divided the corresponding strata in central Öland into three zones 
named after Lituites perfectus, Lituites litwus, and L. discors, res- 
pectively. (See these terms and Orthoceratite limestone). On 
account of the scarcity or abesnce of their index fossils, it does, 
however, not appear feasable to trace these zones outside central 
Öland- 

Fossils : Illaenus schroeteri (Schloth.), Pseudomegalaspis pa- 
tagiata (Tornq.), Plectasaphus plicicostis ((Tórnq.) Pseudoasaphus 
tecticaudatus (Steinh.) P. aciculatus (Ang.), Pseudobasilicus bra- 
chyrachis (Törnq.), Ogygiocaris dilatata sarsi Ang., Chasmops 
praecurrens Fr. Schm., Hoplolichas dissidens (Beyr.), Lituites per- 
fectus (Wahl.), L. lituus (Montf.), L. discors Holm, L. anguinus 
Ang., Baltoceras burchardi (Dew.), Geisonoceras scabridum 
(Ang.), « Orthoceros» conicum (His.), Hyolithes acutus Eichw., 
H. cymbium Holm, H. innotatus Holm, Steusloffia linnarssoni 
(Krause), Glossograptus hincksi (Nich.), Dicellograptus genicula- 
tus Bulman, Lasiograptus hystrix Bulman, Climacograptus scha- 
renbergi Lapw., C. orthoceraphilus Bulman. 

According to JAANUSSON and STRACHAN (1954) the Schroeteri 
limestone corresponds to the subzone of Glossograptus hincksi in 
the graptolite facies. 

See also: MIDDLE ORDOVICIAN. 


Literature : TorNquist (S.L.) (1883); MOoBERG (J.C.) (1890); 
Horm (G.) (1893); Wıman (C.) (1907); THORSLUND (P.) (1938); 
WESTERGäRD (A.H.) (1939); Jaanusson (V.) (1953); Jaanusson (V.) 
& STRACHAN (1.) (1954). (V. JAANUSSON). 


SCHWARZERERANDE 4.1951. 999908. Br: Quartär 


Svarta randen, Horst (1899). Gewöhnlich dünne Schicht aus 
Torfdy oder dyigen Sand unter Strandkies oder -Sand liegend. 
Er kommt längs dem südlichen Teil der Küste von Smäland, an 
der Westküste Ölands und an der Südküste Schonens vor. Er 
markiert eine Transgression, teils in der Ancylus-teils in der 
Litorina-zeit. 

Literature : Horst (N.O.) (1899). (J. LUNDQVIST). 
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SCHWARZTONS(Svartlera)) 2.0.00 em der se Quartär 
KARLSSON (1862). 


Ein gewöhnlich ungeschichteter Ton, wenn neugebrochen von 
schwarzer oder schwarzblauer Farbe, wird an der Luft heller, 
riecht H,S. Nach Erpmann (1857) rührt die Farbe von Fucusresten 
u. a. hier. Characteristische Fossilien sind in West-Schweden Car- 
dium, Mytilus, Ostrea, Saxicava, Turritella, Baladinen u.a. und 
in Ostschweden Cardium edule L., Macoma baltica (L.), Mytilus 
edulis L., Litorina. Schwarzton is tein Synonym zu Fucuston und 
eine grebräuchlichere Benennung dafür (ERDMANN, 1857). Je nach 
dem Fundort entspricht Schwarzton bisweilen dem Kollektivbe- 
griff für Älteren Litorinaton und Schwemmton in gewissen Lagen. 
Schwarzton kommt nämlich hauptsächlich bei geringer Höhe ü.M. 
vor, um Gewässer herum in Talgründen und äquivaliert « undre 
äkerlera» (unteren Ackerton). Das Originallokal ist Nyåker- 
Ziegelei, Gemeinde Äkerby, NW von Uppsala. 


Literatur : ERDMANN (A.) (1857); KARLSSON (V.) (1862); ERD- 
MANN (A.) (1868). (G. LUNDQVIST). 


SCHWEMMTON (« Svämlera »). 
Siehe: QUARTAR. 


SEIMA (agglomerate, greenstone), S. SERIES ... Caledonian 


KuLLInG (1933) (G.F.F., Bd 55, pp. 167-422) used this name 
for the basic volcanics in the Lake Seimajaure district of the wes- 
tern Cambro-Silurian of the central Västerbotten Mountains. 
These volcanics are the best preserved volcanic rocks of the middle 
Västerbotten Mountains and are correlated with the volcanics of 
his Mesket Series. (O. KULLING). 


« SENKVARTAR » (= Spät- + postglazial). 
Siehe: QUARTÄR. 


SENONTAIN fires te al, es Ree a NS Cretaceous 
See: CRETACEOUS. 


GENEE EE EE Eh Caledonian 


TORNEBOHM (A. E.) (1872) (S.G.U., Ser. C, n96). A thick com- 
plex of highly metamorphic quartzite schists, mica-schists, horn- 
blende schists, and gneisses with subordinate beds of crystalline 
limestone. The complex is widely distributed in the Scandinavian 
Caledonides and is named after « Sevo mons », and old name for 
this range between Sweden and Norway. The schists of the com- 
plex are generally fairly siliceous and therefore hard compared 
with the phyllitic rocks of the overlying Köli Group (q.v.) Origi- 
nally the S. Group was regarded as most probably post-Silurian 
or, at all events, younger than the « Middle Silurian », normally 
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though not quite conformably covering the Encrinite (Pentame- 
rus) limestone in Jämtland, particularly in Mt. Äreskutan. To the 
metamorphic schists originally called « Åreskutan schists ». Tor- 
NEBOHM (1873) (S.G.U., Ser. C, n? 9) added as a lower clastic divi- 
sion of the Seve Group a sequence of partly grey, partly red or 
reddish quartzitic and sparagmitic rocks occuring mainly in 
Härjedalen and Northern Dalecarlia in close connection with some 
characteristic Augen-gneisses. The Vemdal quartzite (q.v.) and 
the quartzite later called the Ovikfjällen quartzite were at that 
time placed at the base of this lower division. - 1883 (G.F.F., Bd 
6, pp. 274-294) TÖRNEBOHM excluded the red or reddish quartzitic 
sandstones from the S. Group and regarded them, in accordance 
with the results obtained in Norway, as older. The overlying grey 
sparagmites and quartzitic schists he now designated as « Light 
sparagmite » to avoid confusion with the Grey sparagmite in 
Norway and grouped them together with associated sparagmitic 
schists and quartzites into a « Sparagmite-quartzite zone » to 
which also the Oviksfjällen quartzite was refered. This group, 
together with the Vemdal-quartzite (supposed apparently to 
underlie the former) was still kept within the Seve Group, and 
was correlated with the Encrinite (Pentamerus) limestone and 
associated slates at Mt. Äreskutan. The overlying « Áreskutan 
schists » or the upper crystalline division of the Seve Group were 
at that time no longer regarded as post-Silurian but, like other 
similar rocks of the High Moutain Region, as a special facies of 
the « Silurian ». 


Some years later it was proved that the Light sparagmite 
could not be separated from the Red as a distinct stratigraphic 
unit. HöGBoHM (A.G.) (1888) (G.F.F., Bd. 10, pp. 12-16) stated 
that both of them were older than the « Primordial fauna » 
(Cambrian). In 1889 (G.F.F., Bd. 11, pp. 123-170) he included 
however, in his « Cambrian Sparagmite Formation » all the rocks 
of the Sparagmite-quartzite Zone, the Red sparagmite and the 
Augen-gneisses and together with them the Hede limestone (q.v.), 
the Dala sandstone and certain quartzites of supposed Cambrian 
age in the area of Lake Storsjón in Jämtland (but not the Vemdal 
quartzite which was supposed to be younger). At about the same 
time TónNEBOHM dissolved his Seve Group of 1872-1873 under 
the influence of his new conceptions of extensive over-thrustings 
within the Scandinavian Mountain Range with superposition of 
older rocks upon younger. (G.F.F., Bd 10). That which he had 
previously regarded as the stratigraphical Seve Group he now 
supposed to be « pre-Silurian » thrust masses. The clastic rocks 
of the lower division of the earlier Seve Group were regarded 
as Cambrian and the overlying crystalline schists as belonging 
to the Archean. 1892 (G.F.F., Bd 14, pp. 27-38), TónNEBOHM, how- 
ever, referred only the Augen-gneisses to the Archean but all 
the remaining members of the original Seve group of 1872-1873 
he now considered to form one great distinct system lying between 
the Archean and the Cambrian and for which he retained the 


337 


term Seve group. The name « Äreskutan schists » he changed in 
1892 into « Äre schists », and in 1893 into « Seve schists » 
(G.F.F., Bd. 15, pp. 81-94), which terms were originally synony- 
mous. To the Seve Group in Norway TöRNEBOHM referred (1892) 
besides the rocks correlated with the Äre schists the entire Spa- 
ragmite Stage (Kjerulfs « Sparagmite-etage » of 1862) and the 
« Hoibjeldkvarts » except the Archean rocks included in the latter. 
In agreement with TORNEBOHM’s view of 1892, Höcsomm (A.G.) 
(1894) (S.G.U., Ser. C, n? 140) defined the Seve Group (in Jämt- 
land and Härjedalen) as post-Archean and pre-Cambrian but in 
opposition to TónNEBouw's view he included the Dala sandstone, 
which he regarded as another facies of the same unit as the spa- 
ragmites. [He differed from TORNEBOHM also in exclusion from 
the Algonkian Seve Group of the Vemdal and Oviksfjällen quart- 
zite, which he supposed as Cambro-Silurian]. 

In 1896 TORNEBOHM, too, separated the latter quartzite from 
his Seve Group. TómNEBOHM considered the Are schists or 
the crystalline facies of the Seve Group to have received their 
crystalline structure before the epoch of the great Caledonian 
folding. In his later reports of 1901 (S.G.U.; Ser. Ba, n°6) and 
1910 (ibid., 2nd ed.) he no longer used the term Sparagmite For- 
mation for the clastic facies of the Seve Group. In these reports 
he divided the Seve Group as a whole into a Lower and an Upper 
division; the former corresponding to the Lower division of the 
Sparagmite Formation, the latter comprising the Upper division 
of the Sparagmite Formation and the Seve schists. The Lower 
division; of the Seve Group was characterised as mostly dark spa- 
ragmite with intercalated coarse slates and capped by a fairly 
considerable limestone series. This Lower division is incompletely 
developed on the Swedish side and the Hede limestone is its chief 
representative. On the other hand, the Upper division, characte- 
rised as sparagmites and quartzites in connection with Seve 
schists, has a wide extension in Sweden within a zone of the High 
Mountains from northernmost Dalecarlia to the western parts of 
Lake Torneträsk in Northern Lapland. Along the eastern border 
of this zone the rocks consists chiefly of rather coarse clastic rocks, 
quartzites (Vemdal quartzite and Stróm quartzite (at least parts 
of it), and sparagmites. Towards the west these rocks become, 
according to TÖRNEBOHM, finer and pass over into mica-schists. 
Synonymous with the terms Crystalline and Clastic facies of the 
Seve Group are Western and Eastern facies of the Seve group 
resp. used by TORNEBOHM (1896). 

As opposed to TÖRNEBOHM’S original opinion that the Seve 
Group was younger than and superimposed upon the fossiliferous 
Cambro-Silurian to the east, SVENONIUS argued an opposite rela- 
tionship between them, that the Seve group was « pre-Silurian ». 
In 1882, SvEeNoN1Us, however admitted (S.G.U., Ser. C, n? 49) that 
he had found one locality, Ö. Ramanvare in Northern Lapland 
( and the type locality of the Hyolithes Zone) where crystalline 
schists of the Seve Group overlie fossiliferous Cambrian and in 
1885 (G.F.F., Bd 7, pp. 631-654) he could not reject the possibility 
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that Seve schists and Köli schists or the Amphibolite, Mica-schist 
and Phyllite Groups of Svenonıus might be younger than certain 
« Silurian » zones. Svenonius eventually arrived at a conception 
of the Seve Group which, as regards the stratigraphical conditions, 
agreed with TónNEBoHw's opinions of (1872). TÖRNEBOHM’S later 
conception of the Seve Group as made up of older overthrust 
masses, was, however, not accepted by SVENONIUS. HOLMQUIST, 
too, (1903), (G.F.F., Bd. 25, pp. 373-390), could not accept the 
Seve schists as a real stratigraphical complex but held them to 
have originated from rocks different in age. Thus he believed 
great parts of the Seve schists of the Torneträsk district in North- 
ern Lapland to have been derived from Archean rocks by means 
of metamorphic processes. (G.F.F., Bd. 32, pp. 913-983). GAVELIN 
(1910) (G.F.F., Bd 32, pp. 677-679) attacked the current opinion 
that the Seve schists were Algonkian since he had found 
the eruptive rocks of the Routevare area in Northern Lapland 
intruded into the surrounding Seve schists and that these erupti- 
ves were not only younger than the Archean but younger even 
than at least a part of the Cambro-Silurian. He thus argued that 
these Seve schists, together with intrusive Caledonian rocks, were 
Cambro-Silurian in age, though he did not reject the possibility 
of older rocks, too, being included in other tracts. 

Most other geologists who have dealt with the geology of the 
High Mountains in more recents years suppose part at least of 
the Seve schists to be a metamorphic facies of the Cambro-Silu- 
rian. According to QUENSEL (1931), (G.F.F., Bd 53, pp. 542-547) 
the Vojtja conglomerate of Southern Lapland, sometimes occur- 
ring in association with other still clastic rocks of the Köli Group, 
sometimes embedded in wholly crystalline schists referred to the 
Seve Group, may be regarded as the most striking proof that the 
western Seve schists of Southern Lapland are mainly a meta- 
morphic derivate of the Köli sediments (Cf. Köli Group). 


Recent investigations have generally not corroborated the 
opinions of TÖRNEBOHM and HógBoM that there exists a primary 
unconformity between the Seve schists and the Köli Group. (see, 
however, Köli Nappe). TöRNEBOHM himself (1896) found that the 
limit between the Äre schists and the overlying Köli Group (Rö- 
ros schists) is not distinctly marked in the western parts of the 
Trondheim area in Norway whereas in the eastern parts of the 
area the two were fairly well delimited from each other. The Äre 
schists had according to TÖRNEBOHM been folded and to some 
extent denuded before the Róros schists were laid down, a fact 
which he considered to be proved by the presence of a conglo- 
merate at the base of the latter schists at Duved in Jämtland con- 
taining pebbles of the underlying Áre schists. Later investigators, 
however, have considered this bed to be a breccia or a pseudo- 
conglomerate of no stratigraphical importance. Even an uncon- 
formity between Róros and Áre schists at the southern border 
of the Tànnfors area, earlier interpreted as stratigraphical is now 
regarded as tectonic (GavELIN (A.), G.F.F., Bd 40, pp. 906-907; 
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FRÖDIN (1921), ibid., Bd 43, pp. 81-83). In Lapland, too, no actual 
unconformity, nor even any distinct limit, between the Seve 
and the Köli Groups has been found; the groups grade into each 
other (GavELIN (1917), G.F.F., Bd 39, pp. 118 and 119; (1919), 
G.F.F., Bd 41, pp. 313-328). 

The term « Seve group » in a stratigraphical sense is now out 
of use. It is still employed occasionally but obviously only as a 
synonym for « Seve schists ». The latter term as well as the 
originally synonymous term, Äre schists, has lost its original stra- 
tigraphic meaning. Seve schists is now used only as a collective 
petrographical term for the wholly crystalline schists occurring 
in the thrust areas of the Swedish Caledonian mountain range, 
at least those of sedimentary origin. Cf .Sparagmite Series. 


(N. ZENZÉN). 
SEVEIROLHNAPPE TH 158. et n tuc IN Caledonian 
See: SEVE NAPPE. 
SEVE -NAPPELNAI: 73. IRRE MIR ER, Caledonian 


TORNEBOHM (A. E.) (1888) (G.F.F., Bd 10, pp. 328-336) presen- 
ted his idea about extensive overthrusting of the rocks of the 
Seve Group over the Cambro-Silurian in the Scandinavian Cale- 
donides. In 1896 (K. Vet.-Akad., Handl., Bd. 28, n9 5) the same 
author made a distinction in the overthrust rock masses between 
those belonging to the principal great overthrust of the first order 
and those belonging to minor overthrusts of the second order. 
Only the outliers, however, received individual names: the 
Ansätten Nappe, the Landverk Nappe, etc. 

HöcBom (A.G.) (1906) (Norrland, Uppsala) discussed the great 
overthrust nappe of the Seve Group and 1913 (G.F.F., Bd. 31, 
pp. 289-346) « the great Jämtland thrust >. 

ASKLUND (B.) (1935) (S.G.U., Ser. C, n9 382) used the term 
Seve Nappe in the same sense as HóaBoM but referred only to a 
few observations from the Bägede-Sjulsäsen area in northern 
Jämtland, where the crystalline schists of the nappe were sepa- 
rated from the underlying Archean rocks by a mylonitic granite 
zone. 1938 (S.G.U., Ser. C, n 417) he looked upon this mylonitic 
granite zone as a separate nappe, the Mylonitic granite Nappe. The 
term Seve Nappe for the principal large overthrust nappe was 
first used by him. 

KULLING (O.) (1940) (G.F.F., Bd 62, pp. 194-196, 199-204) 
discussed the Great Seve Nappe in the Västerbotten Mountains 
and proposed to include the Stalon Nappe of metamorphic spa- 
ragmitic rocks and Archean igneous rocks as the lowest unit of 
the Great Seve Nappe Complex. 

Kautsky (F.) (1940) (G.F.F., Bd 62, pp. 121-147) included the 
crystalline schists in the south-eastern Norrbotten Mountains in 
the Yraf Complex (« Sevescholle »). The Yraf Complex together 
with the Kaskajaure Complex (— the Stalon Nappe) was desi- 
gnated as the Laisan Nappe (— Seve Nappe Complex). 

KurLiNG (O.) (1942) (S.G.U., Ser. C, n° 445) used the name 
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Seve-köli Nappe for the main part of the, more or less metamor- 
phic, rocks of thrust masses, including the western Cambro-Silu- 
rian (Köli rocks) and the amplibolite-mica-schist-migmatite rocks 
(Seve schists). Cf. also: KuLLInG (O.) (1947) (G.F.F., Bd. 69, 
pp. 127-135). 

ASKLUND (B.) (1946) (G. F. F., Bd 68, pp. 212-250) regarded 
the Mylonitic granite Nappe of 1938 as a lower part of the Seve 
Nappe. 

ASKLUND (B.) (1946) (G. F. F., Bd 68, pp. 383-336; 1947, 
G. F. F., Bd 69, p. 486 and 1954, G. F. F., Bd 76, pp. 128-144) 
referred the lower metamorphic schists, the Cambro-Silurian 
of western facies in the western parts of Jämtland, to the Koli 
Nappe, separated from the Seve Nappe (to which the same rocks 
were referred earlier geologists) by a thrust plane. 

Kuruna (O.) (1947) (G. F. F., Bd 69, p. 139 and 1948, G. F. F., 
B. 70, pp. 661-669 and 1955, S.G.U., Ser. Ca, n° 37) separated 
the uppermost part of his former Seve-koli Nappe in the 
Västerbotten Mountains and called it the Rödingsfjäll Nappe 
(q. v.), supposed to have a wide distribution on the Norwegian 
side of the frontier. 

Kautsky (G.) (1953) (S. G. U., Ser. C, N° 528) divided the 
Great Seve Nappe in the Sulitelma-Salojaure area of the Norr- 
botten Mountains into four nappes, in ascending order: the 
Pieske Nappe, the Vasten Nappe, the Salo Nappe and the Gasak 
Nappe. (See under these different headings). (O. KULLING). 


« SHALES WITH MONOGRAPTUS COLONUS » ... Silurian 
LINNARSSON (1879). 
See: COLONUS SHALE. 


SHELL FRAGMENT CHALK (Skalstoftkalk) .... Cretaceous 
GRONWALL (1913). 
See: CAMPANIAN. 


SHELL FRAGMENT LIMESTONE (Skalgruskalk) Cretaceous 
DE GEER (1885). 
See: CAMPANIAN. 


SHUMARDIA SHALE .....:......... ss Lower Ordovician 


Wıman (1905). (Not equivalent to the Tremadocian Shumar- 
dia zone MOBERG, 1896). 


A thin bed of greenish-grey shale, very rich in fossils, at 
Lanna in Nerike intercalated between beds of more or less glau- 
conitic limestone. The shale is of early Arenigian age, and contains 
the same fauna as the Lower Planilimbata limestone. Characte- 
ristic species are: Shwmardia nericiensis Wim., Apatokephalus 
pecten Wim., Plesiomegalaspis planilimbata (Ang.), Megalaspides 
nericiensis Wim., Varvia breviceps (Ang.), and some agnostids. 
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Similar shaly beds have been encountered in the Lower Planilim- 
bata limestone at Skultorp (WESTERGåRD, 1928) and at Stenbrottet 
in Vestergötland. 


Literature : WIMAN (C.) (1905); Westercarp (A.H.) (1928); 
TJERNIK (T.) (1956), pp. 107-284. (T. TJERNVIK). 


SHUMARDIA ZONE E E Ordovician 
MoBERG (1896). 
See: CERATOPYGE BEDS. 


SILJAN REEF LIMESTONE ................... Ordovician 
JAANUSSON (1956). 


Term proposed for the special type of Middle and Upper 
Ordovician reef limestone previously called the Leptaena lime- 
stone. 


See: LEPTAENA LIMESTONE. (V JAANUSSON) 


SIBLJANSSANDSTONE Sr. E Silurian 
TORELL (1868). 
See: ORSA SANDSTONE. 


SILURIAN. 


[« Öfversilur » (« Upper Silurian ») ; Gotlandium (Gotlandian) 
Mosere 1908; Gutnium Mosere 1908; Gotnium Törnguıst 1913.] 

As far as Sweden is concerned, the term Silurian has been 
applied (1) to the Paleozoic rocks older than the Devonian, (2) 
to the rocks younger than the Cambrian and older than the 
Devonian, and (3) to the rocks younger than the Ordovician and 
older than the Devonian. Now the term Silurian is applied to 
the last-mentioned rocks only. Some authors prefer the name 
Gotlandian to Silurian. 


Literature : MosERa (J.C.) (1908); Mosere (J.C.) (1909); 
TÖRNQUIST (S.L.) (1910); TÖRNEBOHM (A.E.) (1910); MoBErG (J.C.) 
(1911); TónNquisT (S.L.) (1913); Törngusst (S.L.) (1919); GRöN- 
WALL (K.A.) (1920); GavELIN (A.) (1920). (J.E. HEDE). 


SITORLPIBLLLER TS gk tore eI ts us dau Caledonian 

KurLiNG (O.) (1951) (S.G.U., Ser. C. n9 503) gave this name 
to the tillitic rocks of Eocambrian age, overlying the Archean 
at Lake Sitojaure and other parts of the Caledonides of the 
Norrbotten Mountains. To the north of Lake Sitojaure the tillite 


is overlain by varved shales. (O. KULLING). 
SJOFALL GROUP (Sjöfallet Sandstone) ..... Pre-Cambrian 


The Sjöfall group was at first mentioned by F. SvENoNIUS 
(1899). It comprises red, grey, or white quartzites and arkoses 
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with beds of basic volcanics. It occurs in the Stora Sjöfallet- 
Skärfajaure region in Lappland, Northern Sweden. The Sjöfall 
group is intercalated in a complex of volcanics belonging to the 
Kiruna and Arvidsjaur porphyry series. 

Svenonıus (1900) considered the group as equivalent of the 
common littoral facies of the Hyolithes zone of the Scandinavian 
Mountain Range. Furthermore, he paralleled it with the Dala 
sandstone series, which he was inclined to class as Cambrian. (On 
the map accompanying his paper, the Sjöfall group has, however, 
been separated from Cambrian.) In 1910, A.E. TóORNEBOHM 
referred the Sjófall group to Cambrian, whereas P. GEIJER in 
1931 compared it with the Vakko group (see this), which is at 
present supposed to be Karelian. A. HócsoM (1931) was inclined 
to correlate it with still older rocks, and O. H. ÖDMAN (1947, 1953) 
classed it as Svecofennian (Svionian). 

Literature : SvENONIuS (F.) (1899); SveNonrus (F.) (1900); 
TORNEBOHM (A.E.) (1910); GEIJER (P.) (1931); HöcBom (A.) (1931); 


ÖDMAN (O.H.) (1947); Opman (O.H.) (1953). 
(A. Hocsom T and P.H. LUNDEGäRDH). 


SJONHEMsLIMESTONE ar... ee oe era Silurian 

VAN HOoEPEN (1910). 

A subdivision of the Klinte limestone of van Hoeren, 1910. 
A complex of bedded limestones of varying development: « thick- 
bedded (in places thin-bedded), grey, dense, hard limestone rich 
in Girvanella problematica Nich & Eth.» [« Spongiostroma 3 
holmi Rothpletz ?], « bluish-grey, argillaceous limestone », « red- 
dish-brown, light-spotted limestone with Girvanellas », « yellow 
or white, finely oolitic limestone ». Thickness at least 5 m. Name 
derived from exposures in the parish of Sjonhem. Underlain by 
Fàró limestone and overlain by Hejde limestone. — Central 
Gotland. — The bulk of the deposits included in Sjonhem lime- 
stone is now referred to Klinteberg group, and the remainder 
to Halla limestone. 

Literature : van Horren (E.C.N.) (1910). (J.E. HEDE). 


SEANDIGEAZLALE ZELLE 4. ee Quartàr 
Siehe: QUARTAR. 


SKELLEFTE PIELDE eaa Pre-Cambrian 


Term proposed in 1899, by A.G. Höcsom, for a complex of 
sedimentary and eruptive rocks stretching from the Skellefteå 
region, at the Bothnian Gulf, in S. E, to the neighbourhood of 
Sorsele, Lappland, in N. W. After A. G. HócBoM, a great many 
geologists have made investigations in the Skellefte field, most 
frequently in connection with ore prospecting and mapping of 
mines. (Rich sulphide mineralizations have been discovered in 
the field, for example at Boliden, Kristineberg, and Adak). The 
following geologists have contributed largely to the interpretation 
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of the stratigraphy, tectonics, and ore mineralizations in the 
Skellefte field: EKLUND (J.), BarcksrROM (O.), HócBoM (A.), 
ÖDMAN (O.H.), Grip (E.), GAVELIN (S. and Kautsxy (G.). 


Two series of supracrustal rocks (chiefly volcanics, slates, 
and conglomerates) and three generations of granite occur in the 
Skellefte field. The oldest granite, Jörn granite, is primorogenic 
and has been included in the urgranit series. (Compare this term). 
It is overlain by the younger supracrustal series including the 
renowned Vargfors conglomerate. This contains pebbles of a por- 
phyritic rock during many years interpreted as the middle, palin- 
genic granite of the complex, viz. the Revsund granite. The youn- 
gest rock of the field is a differentiated granite, Sorsele granite. 

Höcsom (A. G.) (1910, 1913) thought that the Jörn granite 
displayed the substratum of the supracrustal rocks of the 
Skellefte field and that the rocks of the Vargfors group should 
be regarded as intraformational in the ’schists’ and volcanics 
C the fyllite complex"). EKLUND (J.) (1923) pointed out that the 
Jörn granite is younger than the volcanics and 'schists' though 
older than the Vargfors conglomerate. The latter was considered 
to be older than the Revsund granite. EKLUND thus laid the 
foundation of the modern stratigraphic interpretation of the field. 
In 1931, A. HöGBom stated that the Vargfors conglomerate should 
contain pebbles of Revsund granite and should thus be younger 
thans this granite. He also called attention to a third granite, 
younger than the Revsund granite, viz. the Sorsele granite. 
J.J. SEDERHOLM (1932) compared the Skeliefte schist series with 
the Bothnian Tampere (Tammerfors) schists in Finland. 

At Lake Levattnet, the Vargfors conglomerate has been 
intruded by a granite resembling certain varieties of Revsund 
granite though separated from this and called Adak granite 
(S. Gaveuin, 1948). In the stratigraphic scheme, the Adak granite 
has been paralleled with the Lina granite. 

In 1949, N. H. MAGNUSSON gave the following scheme of the 
evolution of the Ye in and around the Skellefte field : 


. Sorsele granite and related rocks. 


. Palingenic granites (Lina granite group). 
Migmatitization. Development of sul- 
phide ore. 

6. Vargfors conglomerate. 


l. 
| Palingenic granite (Revsund granite). 
Lone tmt eniin E NRI 


Karelian. 


Migmatitization. Development of sul- 
phide ore. 

4. Primorogenic granites (Arvidsjaur and 
Jórn granites). Gabbros. Diorites. 

3. Arvidsjaur porphyries. (Compare Arvids- 
jaur porphyry series.) 

2. Skellefte slate series. 

1. Skellefte volcanic series. 


Svionian. 
(Svecofennian). 
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In 1956 it has been stated once again, by G. Kautsxy, that 
the Revsund granite should be younger than the Vargfors conglo- 
merate. KAUTSKY interprets the porphyritic granite pebbles of the 
Vargfors conglomerate as porphyritic Jórn granite and constructs 
a detailed stratigraphic scheme : 


12. Sorsele granite. 


11. Revsund granite. Development of sulphide ores. 


Migmatitization. 
10.) Development of schistosity. 
Folding. 


9. Elvaberg phyllite. 
8. Psammites and graywackes. 


7. Polymict motley 
6-7. Felsite con- conglomerates 


: glomerates and and sandstones E 
4 © sedimentary] with current bed- | 2 8 
LG i breccias with| ding. No graded S E 9 
S S calcite cemen-| bedding. ET NS 
o tation. Pebbles| Granite pebbles| Q § SZ 
E E of Jórn granite| rare. pl 
A E rare. Interstra- Ee 
5 E I tifications of = 
| oo psammites and Angular ux 
eel S slates with gra- unconformity. g z © S 
Bi S ded bedding. 6. Polymict greyish d E ag 
© Basic conglomerates with | € & g 
op volcanics (effu-| numerous pebbles SE 
9 sive green-| of Jórn granite. = g 
stones). Interstratified beds 9 
of andesitic lava. 
Great unconformity and hiatus 
5. Folding, and development of Jörn granite. 
Sulphide mineralization. 
4. Skogsheden volcanics : Porphyrites and amygda- 
2 , loidal basic lavas. 
t 3. Petikträsk slate : Graphite-slate interstratified with 
7) quartz-porphyry (about 50 %). 
z 2. Maurliden volcanics : Felsites, quartz-porphyries 
© felspar-porphyries, acid tuffs. 
4 1. Maurliden slate : Grey and black slates, psammites, 
z graywackes and conglomerates. Sedimentary cy- 
= cles and graded bedding common. Interstratifica- 


tions of acid and intermediate volcanics. 
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Literature : HócBoM (A.G.) (1899); Höcsom (A.G.) (1910); 
Höceom (A.G.) (1913); Exruwp (J.) (1923); Höcsom (A.) (1931); 
SEDERHOLM (J.J.) (1932); Höcsom (A.) (1937); GavELın (S.) (1939); 
Opman (O.H.) (1941); GAVELIN (S.) (1941); GaveLın (S.) (1948); 
re oe (N.H.) (1949); GAVELIN (S.) (1956); Kaurskv (G.) 

6). 

(P.H. LUNDEGåRDH). 


SKERTAS THRUST-MASS, S. FORMATION .... Caledonian 


MARKLUND (N.) (1952) (G.F.F., Bd 74, pp. 353-384) gave this 
name to the Nasafjäll inlier in the south-western part of the Norr- 
botten Mountains at the Norwegian boundary. The main part 
of the inlier consists of Archean granite. Between the Archean 
and the overlying « Sarvas thrust-mass » the following sedimen- 
tary strata were observed : Graphitic shale of proposed Cambrian 
age, shale, sandstone, quartzite, arkose and a basal weathering 
breccia of proposed Eocambrian age. Prior to M. the Nasafjäll 
inlier had been surveyed by several other geologist. 

Kuruing (O.) (1947) (G.F.F., Bd. 69, p. 139) named the sedi- 
mentary sequence of the inlier «a western Hyolithes Series », 
and Du Rietz (T.) (1949) (G.F.F., Bd 71, pp. 243-252) called it 
« sedimentary rocks of the Hyolithus Series type ». 


(O. KULLING). 


SKOLITHOS SANDSTONE "LEER Cambrian 


« Pipe rock », named after Skolithos linearis Haldeman (often 
used, however, as a collective name for structures of different na- 
ture). It is met with only in pure marine sandstone without glau- 
conite and as a rule phosphorite (traces has been found in a 
Skolithos sandstone from Kalmarsund). In Oland the tubes thus 
pierce the pure sandstone beds but not the interstratified 
« kraksten ». In 1917, HöcBom interpreted Skolithos linearis as 
produced by air-bubbles, ascending in dry sand when it was 
overflooded by the tide, but after RıcHTEr’s description of similar 
structures built up by the recent Sabellaria alveolata L. its orga- 
nic origin has again been accepted by several authors. The tubes 
are in the Kalmarsund sandstone often red-coloured, even when 
piercing white portions of the rocks and occasionally white or 
pale in the red-coloured varieties, according to Happ1ne indicating 
that the walls of the tubes were not permeable to the pigmenting 
solutions. The tubes are straight when densely crowded, slightly 
undulating when more sparce, as is the case in Sabellaria (RıcH- 
TER). The diameter of the tubes varies, but in one and the same 
stratum they are usually of the same size. — Skolithos linearis is 
in Sweden especially characteristic for sandstones considered to 
be of Lower Cambrian age in Scania and the Baltic area and 
generally belonging to levels lower than the zone with Discinella 
holsti and Holmia torelli (under Gothland found also above these 
levels). It has been reported from Lapland (Mt. Skeldavare) and 
from the Mickwitzia as well as from the Lingula sandstone of 
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Västergötland and Östergötland though it in these cases possibly 
is a question of a confusion with the similar Monocraterion, which 
differs from Skolithos in having a funnel-shaped opening. Mono- 
craterion is not observed in the Kalmarsund sandstone and re- 
presents according to WESTERGARD possibly a somewhat higher 
level. 


Literature : HöcBoM (A.G.) (1915); HapprNa (A.) (1929); Wes- 
TERGARD (A.H.) (1931); Howe tt (B.) (1943). (G. BEXELL). 


SKRUBES#sEIMES TONED Eee M EEN Silurian 
VAN HOEPEN (1910). 


A subdivision of the Upper Visby group of van HoEPEN (1910). 
Consists of « a grey, highly argillaceous limestone, composed for 
the most part of stromatoporoids » (« stromatolite »). Maximum 
thickness estimated at 10 m. Named for exposures at Skrubbshage, 
3 km SE of Visby. Underlain by Binger limestone and overlain 
by Bro limestone. — Northern Gotland. — The deposits included 
in Skrubbs limestone are by Heng (1921), referred to Högklint 
limestone (Högklint group, 1942), Tofta limestone, and Slite group. 


Literature : VAN Horren (E.C.N.) (1910). (J.E. HEDE). 


SKUTEVNAPPE 4s: Sn sn tee E Ee N Caledonian 


ASKLUND (B.) (1938) (S.G.U., Ser C, n? 417) and THORSLUND 
(P.) (1940) (S.G.U., Ser. C, n? 436). The lowest nappe of eastern 
Cambro-Silurian in the Lockne area of the Caledonian border in 
Jämtland. The nappe overlies the autochthonous Cambro-Silurian 
(of eastern facies) and is composed of Cambrian, Ordovician and 
Silurian sedimentary rocks. Upwards it is followed by the Bjerme 


Nappe (q.v.) (O. KULLING). 


SLANDROM- LIMESTONE, 3 ce mea Ordovician 


THORSLUND (1943). (Part of the Graptolite limestone TónN- 
QUIST, 1867; part of the Cement limestone ToOrNauIstT, 1871; lower 
part of the Gulleräsen limestone, STOLPE, 1872; Gray limestone 
Törnauıst, 1874; Masur limestone TÖöRNqUIST, 1883). 


Lowermost Upper Ordovician division of the shelly facies. — 
Type locality : exposure at the Slandrom river in the autocthonous 
area of Jamtland. Usually developed partly as gray, bedded lime- 
stone, partly as finely nodular, calcilutite. For the latter type of 
rock the name Masur limestone has been used. The limestone 
is missing at Kinnekulle and in the eastern Falbygden, and there 
may be substituted, at least in part, by shale. Thickness : Autoch- 
thon of Jämtland 7-8 m, Siljan district 8-8,5 m, Västergötland 
(Mosseberg) ca. 5 m. 

This limestone was for the first time distinguished by Lin- 
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NARSSON (1871); beds lettered in his sections) who did, however, 
not give it any special name. The corresponding beds were inclu- 
ded in the Gullerásen limestone by StoLrE (1872); TöÖRNQUIST 
(1874) called them Gray limestone, and later (1883) Masur lime- 
stone. The latter term was, however, used both for this stratigra- 
phical division and for a special type of limestone which occurs 
at different levels in the Upper Ordovician of the Siljan district 
as well as in other areas. THORSLUND (1943, p. 6) restricted the 
term Masur limestone to this type of limestone, and proposed 
Slandrom limestone as the designation of the stratigraphical unit 
between the Macrourus beds and the Black Tretaspis shale. His 
recommendations have been generally accepted. 

Fauna poorly known. According to JaaNussoN (1953) the 
upper part of the formation may be faunistically different from 
the lower part. The lower part has yielded inter alia Chasmops cf. 
wesenbergensis Schm., Platylichas cf. laxatus (McCoy), and Ca- 
luptaulax cf. altumi (Rem.), and the upper part amongst others 
Tretaspis seticornis (His.). 

Literature : Törnguıst (S.L.) (1867); TonNquisT (S.L.) (1871); 
LINNARSSON (G.) (1871); Srorre (M.) (1872); TómNquisT (S.L.) 
(1874); Torneuist (S.L.) (1883); THORSLUND (P.) (1940); THors- 
LUND (P.) (1943); THORSLUND (P.) (1948); Jaanusson (V.) & 
MARTNA (J.) (1948); Jaanusson (V.) (1953); MARTNA (J.) (1955). 


(V. JAANUSSON). 


SLATDAL LIMESTONE, S. SERIES ............ Caledonian 


Kurinec (O.) (1933) (G.F.F., Bd 55, pp. 167-422). A sequence 
of fossiliferous limestones and marly slates with intercalations of 
calciferous quartzites, calciferous phyllites and black slates oc- 
curring in the central part of the western Cambro-Silurian of 
the Västerbotten Mountains. The presence of a Holorhynchus 
(H. cf. giganteus), refers the S. Series to Stage 5b or the Dalma- 
nitina beds (Upper Asghill), and the other determined fossils : 
species of Columnaria, Paleofavosites, Nyctopora, Halysites, Reu- 
schia, Proheliolites, Propora, Plasmoporella, Heliolites, tetracorals, 
crinoides, bryozoans, small brachiopods and gastropods, do not 
contradict such a statement. 

Above the Slätdal Series follows the Broken Series and below 
the Vojtja Series. 

In 1925, when K. had discovered fossils in the limestone, he 
named it the Pentamerus limestone. Since no Pentamerus, howe- 
ver, has been found in the limestone that name must be rejected. 
The Pentamerus limestone in the province of Jämtland is younger 
than the S. limestone. 

KurriNcG (O.) (1938), (G.F.F., Bd 60, pp. 153-176) regarded 
the limestone in Mt. Sódra Storfjället as the equivalent to the 
Slätdal limestone. 

KuLLInG (O.) (1941) (G.F.F., Bd 63, pp. 101 -116) recorded 
fossiliferous marly slate and limestone from the Lake Ikisjaure- 
Mavasjaure district in the western Cambro-Silurian of the south- 
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western part of the Norrbotten Mountains, and held it to be stra- 
tigraphically equal to the Slätdal limestone. The fossiliferous beds 
are superimposed upon a quartzite conglomerate. Above the cal- 
careous beds follow slates. 

Ku tine (O.) (1947) (G.F.F., Bd 69, pp. 475-485) gave some 
new information about fossiliferous limestone beds to the east 
of Lake Vastenjaure in the western Cambro-Silurian of the mid- 
dle part of the Norrbotten Mountains and correlated them with 
the Slátdal limestone. However, no guiding fossils were found. 

Kaurskv (G.) (1953) (S.G.U., Ser C, n° 528) expressed the 
opinion, that the limestones to the east of Vastenjaure are older 
than the Slatdal limestone and proposed an Upper Ordovician age 
of the former. 

Kurring (O.) (1955) (S.G.U., Ser. Ca, n? 37) gave a general 
survey of the distribution of the Slätdal limestone in the Väster- 
botten Mountains. As regards the above mentioned limestones in 
Mt. Södra Storfjallet he stated that only the limestone north- 
east of the little Mt. Bàjmatja seems to be a Slätdal limestone. 
It is suggested that the other limestones, the Ropen limestones, 
belong to the Pieske Series of the Lower Ordovician. 

The Vojtja Series and the Slátdal Series together constitute 
a transgressive sequence, and for that reason K. now joined his 
two series of 1933 into a simple series, the Vojtja-Slätdal Series. 


(O. KULLING). 


« SLIPSANDSTEIN » of Dalecarlia ............... Silurian ? 
See: ORSA SANDSTONE. 


SLITE-FOLLINGBO MARL (Slite marl) ........... Silurian 
SCHMIDT (1890). 


A series of strata consisting chiefly of thin beds (and nodules 
and thin lenses) of grey to brownish-grey, dense or fine-grained, 
argillaceous limestone alternating with thin layers of blue or 
bluish-grey marl. Usually rich in fossils, among which the most 
characteristic is Leperditia baltica (Hisinger). Name derived from 
occurrence in the area of Slite-Follingbo. — Northern Gotland 
(mainly within a belt running about SW and NE from Västergarn 
to Fårö). — By ScHmipr included in « Middle or North Gotland », 
and considered by him either as thinning out between LINDSTÖM'S 
division f (« Crinoid and coral conglomerate ») and divisions g 
and h (« Megalomus banks » and « Cephalopodan and Stromato- 
pora beds ») as distinguished in the Visby district, or as corres- 
ponding to division f of the same district. By HEpsrROM (1910), re- 
ferred to « Middle Gothlandian » (« Middle facies ») and by 
Hepe (1921) included in Slite group. 


Literature : Scumipt (F.) (1890); MuNTHE (H.), Hepe (J.E.) 
& LUNDQUIST (G.) (1928). 


(J.E. HEDE). 
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SDITESGHOUPA MT N EE Ce Een Silurian 
Hepe (1921). (Slite stage Happine 1941). 


A complex of sediments of highly varying development, in the 
north-western, northern, and north-eastern parts of its area 
consisting chiefly of stratified limestones with bioherms enclosed, 
and in the southern and south-western parts composed mainly of 
marl and highly argillaceous limestone. — The limestone series 
is built up in the following manner. The basal part consists prin- 
cipally of thin-bedded, light grey to light brownish or yellowish- 
grey limestone — for the most part, crinoidal limestone and bryo- 
zoan limestone — and, in places, of thin-bedded, bluish-grey to 
brownish-grey, dense to fine-grained, more or less argillaceous 
limestone. Sporadically, there are small bioherms enclosed. In 
addition to crinoids and bryozoans this member contains « Spon- 
giostroma > holmi  Rothpletz, Acervularia ananas singularis 
Lang & Smith, Thecia swinderniana (Goldfuss), Rhynchotreta 
cuneata (Dalman), Camarotoechia borealis (Buch), C. diodonta 
(Dalman), Plectatrypa lameliosa (Lovén), Eospirifer grandis 
(Hedström), E. interlineatus (Hedström) [non J. de C. Sowerby], 
Leptaena rhomboidalis (Wilckens), Fardenia pecten (Linnaeus), 
Linoporella punctata (Verneuil), Rhipidomella hybrida (J. de C. 
Sowerby), Tryblidium reticulatum Lindstróm, Euomphalopterus 
alatus (Wahlenberg), Poleumita discors (J. Sowerby), P. cf. glo- 
bosa (Schlotheim), Scutellum irradians (Lindström), Pseudotupo- 
lichas ornatus (Angelin), Calymene blumenbachi Brongniart, En- 
crinurus punctatus (Wahlenberg), etc. Here and there, stromato- 
poroids occur in abundance. Maximum thickness 3.5 m. In places, 
the preceding member is overlain by thinly to mediumly bedded, 
grey or faintly bluish grey (light yellowish-brown to brown when 
weathered), dense or nearly dense, sometimes a little bituminous, 
usually hard, argillaceous limestone. Contains calcareous algae, 
stromatoporoids (here and there abundant), Rhynchotreta cuneata 
(Dalman), Plectatrypa lamellosa (Lovén), Cyrtia exporrecta (Wah- 
lenberg), Resserella elegantula (Dalman), Rhipidomella hybrida 
(J. de C. Sowerby), machaeridians, Leperditia baltica (Hisinger), 
Warburgella rugulosa (Lindström), Encrinurus punctatus (Wah- 
lenberg), etc. Maximum thickness 3 m. The next member consists 
of very thinly to thinly bedded, grey or bluish-grey (light yellow- 
ish-brown to light brownish-grey when weathered), fine-grained 
limestone, usually rich in stromatoporoids, corals, bryozoans, and 
crinoids, and also containing calcareous algae, Plectatrypa lamel- 
losa (Lovén), Atrypa reticularis (Linnaeus), Leptaena rhomboi- 
dalis (Wilckens), Euomphalopterus alatus (Wahlenberg), Poleu- 
mita cf. globosa (Schlotheim), Leperditia baltica (Hisinger), War- 
burgella rugulosa (Lindstróm), Calymene blumenbachi Bron- 
gniart, Encrinurus punctatus (Wahlenberg), etc. Maximum thick- 
ness about 8 m. In places, this limestone is followed by thin-bed- 
ded, grey or bluish-grey to light brownish-grey, nearly dense to 
fine-grained, more or less argillaceous limestone with stromato- 
poroids, Rhegmaphyllum conulus (Lindström), Favosites spp., 
Thecia swinderniana (Goldfuss), Halysites spp., Grammysia cin- 
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gulata (Hisinger), « Megalomus > sp., Ilionia prisca (Hisinger), 
Poleumita discors (J. Sowerby), P. cf. globosa (Schlotheim), Su- 
bulites (Subulites) attenuatus Lindström, Beyrichia (Mitrobey- 
richia) clavata (Kolmodin), Leperditia baltica (Hisinger), Cy- 
therella smithi Jones, Proetus verrucosus Lindstöm, Warbur- 
gella rugulosa (Lindström), Encrinurus punctatus (Wahlen- 
berg), etc. Maximum thickness 2 m. The next member consists 
of thickly laminated to thinly bedded, sometimes thick-bedded, 
light grey to light brownish or greenish grey, sometimes red 
(when weathered), dense to fine-grained, often very hard 
limestone. Maximum thickness about 5 m. (Kalbjerga lime- 
stone, q.v.). In places, the preceding limestone is overlain by 
very thinly to mediumly bedded, light grey to light brownish- 
grey, fine-grained, more or less argillaceous limestone, usually 
rich in bryozoans and crinoids, and also containing Rhegmaphyl- 
lum conulus (Lindström), Omphyma kutscheri Wedekind, Di- 
ploepora grayi (Edwards & Haime), Favosites gothlandicus for- 
besi Edwards & Haime), Dinobolus davidsoni (Salter), Doleror- 
this rustica osiliensis (Schrenk), Barrandella linguifera (J. de C. 
Sowerby), Conchidium tenuistriatum (Walmstedt), Rhynchotreta 
cuneata (Dalman), Camarotoechia borealis (Buch), Atrypa reti- 
cularis cf. lapworthi Alexander, Eospirifer globosus (Salter), E. 
radiatus (J. de C. Sowerby), E. sinuosus (Hedström), Plectodonta 
transversalis lata (Jones), « Strophomena » fletcheri (Davidson), 
Leptaena depressa (J. Sowerby), Fardenia pecten (Linnaeus), 
Resserella elegantula (Dalman), Euomphalopterus alatus (Wah- 
lenberg), Poleumita discors (J. Sowerby), P. cf. globosa (Schlot- 
heim), Subulites (Subulites) attenuatus Lindström, Aechmina 
bovina Jones, Beyrichia (Mitrobeyrichia) clavata (Kdmodin), Le- 
perditia baltica (Hisinger), Thlipsurella discreta (Jones), Proe- 
tus (Proetus) concinnus (Dalman), Calymene blumenbachi Bron- 
gniart, Encrinurus punctatus (Wahlenberg), Monograptus priodon 
(Bronn), etc. Maximum thickness 2 m. (Conchidium tenuistriatum 
zone of Hepe 1921). The uppermost part of the limestone series 
is composed of stratified sediments of varying character : thin- 
bedded, nearly white to light brownish-grey, not seldom reddish, 
fine-grained, abundantly « Megalomus »-bearing limestone; thin- 
ly to thickly bedded, light grey to light brownish-grey, fine-grai- 
ned limestone with an abundance of trimerellas; grey or reddish- 
grey, fine-grained limestone rich in stromatoporoids, corals, 
bryozoans, and crinoids, and also containing Trimerella spp., 
e Megalomus > sp., « Oriostoma > angulatum (Wahlenberg), ce- 
phalopods (« Orthoceras » spp., Phragmoceras spp., Tubiferoceras 
sp., Ophidioceras spp.), Leperditia baltica (Hisinger), etc.; light 
grey to brownish-grey crinoidal limestone; stromatoporoid lime- 
stone (indistinctly stratified); thin-bedded, now and then thick- 
bedded, light grey or grey to bluish-grey, fine-grained to me- 
dium-grained, more or less argillaceous, highly fossiliferous lime- 
stone (Ryssnäs limestone, q.v.); thinly to thickly bedded, often 
shaly, grey to faintly greenish-grey, sometimes red, dense to fine- 
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grained, sparingly fossiliferous limestone; etc. Thickness approxi- 
mately 25 m. Enclosed within these stratified limestones are nu- 
merous larger or smaller bioherms. The bioherrnal limestone is 
light greenish-grey and often red-dotted or flamy red, sometimes 
reddish-brown, occasionally yellowish-grey or bluish-white, ge- 
nerall dense and more or less argillaceous. It is very rich in 
calcareous algae, stromatoporoids, corals, and bryozoans, and con- 
tains, besides, brachiopods, pelecypods, gastropods, cephalopods, 
ostracods, trilobites, crinoids, etc. — To the south and south- 
east, the limestone series now described is represented by a series 
of sediments, the greater part of which is composed of nodules, 
thin lenses, and thin beds of light grey to faintly bluish-grey 
(light brownish or yellowish-grey when weathered), dense to 
fine-grained, usually highly argillaceous limestone alternating 
with thin layers of blue or bluish-grey, soft marl. (Slite marl.) 
Generally rich in fossils. Among more or less common forms are : 
Heliolites spp., Favosites gothlandicus forbesi Edwards & Haime, 
Halysites cf. catenularius (Linnaeus), Ptilodictya lanceolata 
(Goldfuss), Dinobolus davidsoni (Salter), Craniops implicata (J. 
de C. Sowerby), Rhynchotreta cuneata (Dalman), Camarotoechia 
borealis (Buch), Plectatrypa imbricata (J. de C. Sowerby), Atrypa 
reticularis cf. lapworthi Alexander, Eospirifer radiatus (J. de C. 
Sowerby), Cyrtia exporrecta (Wahlenberg), Nucleospira pisum 
(J. de C. Sowerby), Meristina obtusa (J. Sowerby), Plectodonta 
transversalis lata (Jones), cf. Brachyprion semiglobosum norve- 
gicum Holtedahl, Amphistrophia funiculata (McCoy) ,Leptaena de- 
pressa (J. Sowerby), L. rhomboidalis (Wilckens), Fardenia pecten 
(Linnaeus), Chometes sp., Resserella elegantula (Dalman), Hor- 
motoma spp. Euomphalopterus alatus (Wahlenberg), Poleumita 
discors (J. Sowerby), P. cf. globosa (Schlotheim), Beyrichia (Mi- 
trobeyrichia) clavata (Kolmodin), Leperditia baltica (Hisinger), 
Proetus (Proetus) concinnus (Dalman), P. verrucosus Lindstróm, 
Calymene blumenbachi Brongniart, C. laevis Lindstróm, Encrinu- 
rus punctatus (Wahlenberg), Eophacops musheni (Salter), and 
Dalmanites imbricatulus (Angelin). In the lowest part of the se- 
ries Camarotoechia diodonta (Dalman) and Eospirifer interlineatus 
(Hedstróm) [non J. de C. Sowerby] are found in great numbers. 
Higher up, Conchidium tenuistriatum (Walmstedt) is met with, 
together with most of the species occurring in the Conchidium 
tenuistriatum zone mentioned above. In the uppermost part of 
the series, Pentamerus gotlandicus Lebedev is fairly common. In 
several places, in the lower as well as in the upper part of the 
series, Monograptus priodon (Bronn) has been found. In the 
south-westernmost part of its area, the Slite marl grades upwards 
into thin-bedded, sometimes shaly, light grey to bluish-grey (yel- 
lowish- or brownish-grey when weathered), fine-grained, cal- 
careous sandstone or arenaceous limestone, in part slightly dolo- 
mitic. (Slite sandstone of Hap1ne 1929). The rock is poor in fossils, 
except in a few places where it is richly fossiliferous. Characteris- 
tic species are Plagiorhyncha cordata (Lindstróm) and Chonetes 
cingulatus Lindstróm. In addition to these forms, there occur 
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pelecyopds, gastropods, annelid-jaws, ostracods, Monograptus fle- 
mingi (Salter), etc. Maximum thickness about 3 m. Thins out 
towards the NE. — The total thickness of the Slite group is esti- 
mated at approximately 100 m. Named for occurrence at Slite, in 
the parish of Othem. Disconformably underlain by Tofta lime- 
stone or, where this formation is absent, by Högklint group and 
disconformably overlain by Halla limestone. — Central and 
northern Gotland : a broad belt running about SW and NE from 
Tofta-Klinte to Färösund; Färö; Lilla Karlsö; Stora Karlsö. — 
The Slite group is of Wenlockian age. 


Literature : Hepe (J.E.) (1921); MuntHE (H.), Heng (J.E.) & 
LUNDQVIST (G.) (1927); MuNTHE (H.), Hepe (J.E.) & von Post (L.) 
(1927); MUNTHE (H.), Hepe (J.E) & Lunpevist (G.) (1928); 
Happıng (A.) (1929); MuNTHE (H.), Hene (J.E. & LUNDQVIST (G.) 
(1933); Muntue (H.), Hepe (J.E.) & Lunpgvist (G.) (1936); 
LUNDQVIST (G.), Hene (J.E.) & Sunprus (N.) (1940); HappiNc (A.) 
(1941); Hepe (J.E.) (1942). 

(J. E. HEDE). 


SLBITLESÉECIMESTONEX A a lesson E Silurian 
VAN HOEPEN (1910). 


The lowermost subdivision of the Klinte limestone of vAN 
Horren 1910. Consists of « bluish-grey (weathering to yellow), 
hard, crinoidal limestone, rich in marl». Thickness is estimated 
to be about 5m. Named for exposures at Slite. Underlain by 
Klinte marl and overlain by Fáró limestone. — Central and north- 
eastern Gotland: Stora Karlsö (?), and scattered localities and 
areas within a belt running (about SW and NE) from Klinte to 
Fàró. — The bulk of the deposits included in Slite limestone is 
by Heper, 1921, referred to Slite group, and the remainder to 
Klinteberg limestone (Klinteberg group, 1942) in the sense of 
HEDE. 

The terms Slite limestone and Slite reef limestone are now 
sometimes used for any of the stratified limestones resp. reef 
pee (biohermal limestones) belonging to the Slite group 
of HEDE. 


Literature : van HoEPEN (E.C.N.) (1910). 
(J. E. HEDE). 


SLITE MARL 65 os), eene ale? Me i ee Silurian 
SCHMIDT (1890). 
See: SLITE-FOLLINGBO MARL and under SLITE GROUP. 


SLITE SANDSTONE 
Happing (1929). 
See under : SLITE GROUP. 


ee CUR aa aT AK. AD NEEN Silurian 
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SMAEZAND GRANITES EE a a rt ER Pre-Cambrian 
See: SMÄLAND-FILIPSTAD GRANITE SERIES. 


SMÄLAND PORPHYRIES (Smäland porphyry series) 
Pre-Cambrian 


Bed complex of volcanic rocks, mostly acid lavas (quartz- 
porphyries) though also tuffs and basic lavas (dacitic and 
andesitic rocks). Agglomerates have now and then been inter- 
calated in the complex, which appears as inclusions in the great 
masses of Gothian granites in Smäland, Southern Sweden. 

The Smäland porphyries have been described in detail by 
O. NORDENSKJÖLD (1894), who referred them to Archean. They 
have later been paralleled with the volcanics of the Amal 
series. (Compare N.H. MAGNUSSON, 1934 and 1936.) They have 
thus to be included in the younger part of the Gothian evolution, 
or era (See Gothian). 


Literature : NORDENSKJÖLD (O.) (1893, 1894); NORDENSKJÖLD 
(O.) (1901); Macnusson (N.H.) (1934); Macnusson (N.H.) (1936). 


(P.H. LuNDEGàRDH). 


SMÄLAND-FILIPSTAD GRANITE SERIES .. Pre-Cambrian 


Wide-spread series of Late Gothian granites in Southern 
and Central Sweden including the following members : 


——— — Great discordance - 

. Red acid Smäland granite and related rocks. 

. Porphyritic granite, viz. Filipstad granite and related rocks. 
. Grey basic Smäland granite and related rocks. 

. Monzonite (quite inferior rock), quartz-diorite. 

. Diorite. 


. Gabbro. 


E SE to 


Smäland porphyries. (See these.) 

The Smáland-Filipstad granite series has developed simul- 
taneously with the Ämäl-Kroppefjäll granite series. (Compare 
this and Gothian.) 

Selected bibliography : TÖRNEBOHM (A.E.) (1877); HOLMQUIST 
(P.J.) (1906) ; Hepström (H.) (1917); Sunpıus (N.) (1923); ASKLUND 
(B.) (1925); Macnusson (N.H.) (1925); MAGNUSSON (N.H.) (1928); 
LANDERGREN (S.) (1934); MAGNUSSON (N.H.) (1949); LUNDEGäRDH 
(P.H.) (1950); LJUNGGREN (P.) (1954). (P.H. LUNDEGÅRDH). 


SNAVVA-SJOFALL SERIES ............... Pre-Cambrian 


Term proposed in 1953, by O. H. Öpman, for the sediments of 
the Stora Sjöfallet-Skärfajaure region in Lappland, Northern 
Sweden. See Sjöfall group. 


Literature : ÖDMAN (O.H.) (1953). G.F.F. 75. n 
(E. ÅHMAN). 


Rz 
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SOLBERG- SERIES ..:.:.2.r....00.00 Ser Caledonian 


UYTENBOGAARDT (W.) (1953) (Arkiv för Mineralogi och Geo- 
logi, Bd. 1, n 19, K. Vet. Akad.) gave this name to a western part 
of the zone of Archean syenites trending from the village of 
Tärnaby to Mt. Bängfjället in the northern part of the Väster- 
botten Mountains. The igneous Archean crops out as an inlier 
in the metamorphic Caledonian schists. The zone in question was 
investigated by H BACKLUND, P. QurNsEL, O. KULLING, and 
C. Keen, 


During the general mapping of the Västerbotten Mountains 
by QuenseL-BackLunn 1918-1928 the igneous rocks in question 
were regarded as Caledonian, and designated as Caledonian 
granites of western facies. (BACKLUND (H.) (1925), G. F. F., Bd 47, 
pp. 155-180). 

Kurring (O.) (1944) (Chapter on the Caledonides of Sweden 
in Lunpevist (G.): De svenska fjällens natur, Stockholm) and 
1947 (G. F. F., Bd. 69, p. 139), however, designated the same rocks 
as Archean. 


Kiert (C.) (1952) (Geology and Petrology of the Tärna 
region, Diss, Amsterdam) carried out a survey of the Tärnaby- 
Bängfjället region. He, too, regarded the mainly coarse-grained 
rocks as pre-Cambrian basement rocks. The fine-grained rocks, 
very rich in feldspar of the inlier he thought to be of sedimentary 
origin. The metamorphic Caledonian schists surrounding the 
inlier, are of somewhat different composition on the eastern and 
western sides of the zone. 

Compare also : KULLING (O.) (1955) (S. G. U., Ser. Ca., N° 37) 
where the geology of the inlier is discussed. 

(O. KULLING). 


SOLENOPLEURA BRACHYMETOPA ZONE ..... Cambrian 
(Solenopleurae strata) Topert, (1870). 


This, the middlemost zone of the Paradoxides forchhammeri 
stage (including the Andrarum limestone and the Exporrecta 
conglomerate) was earlier often referred to as the zone with 
Paradoxides forchhammeri (and is still used in this sense in 
HANSEN's classification of the Middle Cambrian in Scandinavia, 
1945). However, according to WESTERGåRD is P. forchammeri 
seldom met with in fragments large enough for an exact determi- 
nation and the form seems to range into the Lejopyge laevigata 
zone. MOBERG, 1911, used the denomination « zone with Centro- 
pleura loveni (Ang.) » for the zone in question, what holds good 
for Scania but not for other areas, where his index fossil only 
has been met with as one fragment in northern Jämtland and 
one fragment at Hunneberg in Västergötland. WESTERGåRD (1931) 
selected Solenopleura brachymetopa as guiding fossil for the same 
zone, to which it seems to be restricted, appearing in different 
facies of strata. 


355 


Literature: TorELL (O.E. (1870); Moserc (J.C.) (1911); 
WESTERGARD (A.H.) a.o. (1931); WEstErcårp (A.H.) (1945). 


(G. BEXELL). 


SOBLERON SANDSTONEM DR oT HOLEN Silurian ? 
TORELL (1868). 


Name applied to the sandstone occurring on the island of 
Sollerön, Dalecarlia. Now included in Orsa sandstone. 


Literature : TORELL (O.) (1868). 
(J. E. HEDE). 


« SOUTH-EASTERN OR LUDLOW ZONE » (« Südöstliche oder 
Ludlow-Zone») E Os MU. WES AE Silurian 


SCHMIDT (1859). 


The youngest of the three divisions into which Scmwipr in 
1859 divided the strata of Gotland. Underlain by « Middle zone ». 
— South-eastern and southernmost Gotland. — The deposits 
included by ScHMIDT in e South-eastern or Ludlow zone» are 
now referred to Hemse group, Eke group, Burgsvik sandstone and 
oolite, Hamra limestone, and Sundre limestone. 


Literature : Scumipt (F.) (1859), pp. 403-464. 
(J. E. HEDF). 


SOUTH GOTLAND GROUP (t?) [Zuid-Gotland Groep (Cl: Zuid- 
Gotland-Kalk] et. Ken TE Silurian 


VAN HOEPEN (1910). 


The youngest of the divisions into which van Horren has 
divided the Silurian of Gotland. A limestone-complex, 20 m thick, 
composed of stromatoporoid limestone, white or red crinoidal 
limestone, reef limestone, etc. Underlain by Hemse marl (e) of 
VAN Horren 1910. — Forms, in the main, three separate areas 
within southern Gotland, namely, a narrow belt running (about 
SW and NE) from Linde to Östergarn; Burgen (in the parishes 
of Burs and När) and further to the E an NE, and the very 
southernmost part of the island. — The deposits included in South 
Gotland group are now referred to Hemse group (the deposits 
occupying the area between Linde and Östergarn), Eke group 
(part of those in Burs-När), Hamra limestone (part of the deposits 
in Burs-Nàr and part of those forming the southernmost area), 
and Sundre limestone (the bulk of the deposits forming the 
southernmost area). 


Literature : van HoEPEN (E.C.N.) (1910). (J.E. HEDE). 


«SOUTHSQGOTHLAND:»'.J ro enon de TEE Silurian 
MURCHISON (1847). 


The youngest of the three divisions into which MURCHISON 
divided the strata of Gotland, and including a lower subdivision 
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(i + j), consisting of sandstone (and « concretionary limestone >) 
and oolite, and an upper subdivision (k), Hoburg limestone, 
consisting of « corraline limestone », covered by « encrinite lime- 
stone». Underlain by « Central Gothland» of MurcHIson. — 
LINDSTRÖM applied the name « South Gotland » (« Syd-Gotland >) 
to the youngest of the three divisions into which the Silurian of 
Gotland in 1861 was divided by him. LINDSTRÖM gave it a larger 
extent than the original « South Gothland > of MURCHISON, and 
distinguished in it two subdivisions, viz. an older one, the « Oster- 
garn layers », consisting, in descending order, of : 
d. Stromatoporoid limestone alternating with crinoidal lime- 
stone in which also marl occurs 
c. Nodular, grey limestone 
b. Limestone-beds, the surfaces of which are blue, alternating 
with marl 
a. Thin-bedded, brownish-grey, hard limestone, 


and a younger one, the « Lau-Hoburg layers», consisting, in 
descending order, of: 
d. Uppermost Hoburg limestone (by crinoidal remains often 
red-coloured, crystalline limestone) 
c. Grey limestone interbedded with thin layers of marl 
b. Yellowish-grey limestone with concretions; oolite 
a. Sandstone, sometimes interbedded with thin bands of light 
grey marl; calcareous sandstone; arenaceous limestone; 
dense, light grey limestone with bands of marl; blue marl. 


Underlain by « Middle Gotland» of LINDSTRÖM. — In 1890 
SCHMIDT assigned to « South Gotland» a still somewhat larger 
extent, as he included in it not only his « South-eastern or 
Ludlow zone», but also the « zone of Pentamerus conchidium », 
previously referred to his « Middle zone ». According to SCHMIDT 
1890, underlain by « Middle or North Gotland ». — The deposits 
included by MURCHISON in « South Gothland > are now referred 
to Burgsvik sandstone and oolite, Hamra limestone, and Sundre 
limestone. The deposits incorporated by LINDSTRÖM and by 
SCHMIDT in « South Gotland» are now referred to Klinteberg 
group, Hemse group, Eke group, Burgsvik sandstone and oölite, 
Hamra limestone, and Sundre limestone. — Southern Gotland. — 
According to Murcutson 1847, strata (of a different lithological 
development) correlative with the lower subdivision (j + i) men- 
tioned above, occur in Scania (in the district close by, and north- 
east of, Vombsjön). 


Literature : MurcaHison (R.L) (1847); Linpstrém (G.) (1861); 
SCHMIDT (F.) (1890). 


(J.E. HEDE). 


SPARAGMITE SERIES (Sparagmite system) ..... Caledonian 

ESMARK (J.) (1829), gave the name Sparagmite (from a Greek 
word for fragment) to arkosic rocks, distributed over wide areas 
of Central Norway. KJERULF (T.) (1860), defined the Sparagmite 
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stage as the lowest non-fossiliferous stage, unconformably over- 
lying the Archean in Central Norway and followed by fossiliferous 
« Silurian » (= Cambro-Silurian). The term was introduced into 
Sweden by O. TorELL (1866) who used it for all deposits which 
were at that time regarded as representing the oldest part of the 
Cambrian System in Scandinavia. It therefore included the true 
sparagmites, the Lower Cambrian basal sandstones and several 
other series which later proved to be of pre-Cambrian or 
Cambro-Silurian age. 

ESMARK (J.) (1829) (Reise fra Christiana til Trondhjem, 
Christiana), KJERULF (T.) (1860-1861) (Forhandlingar ved de 
skandinaviske Naturforskeres ottende Móde i Kiöbenhavn 1860, 
pp. 764-780, Kiöbenhavn), KJERULF (T.) (1862) (Beskrivelse over 
Jordbunden i Hedemarkens Sorenskriverier og Totens Thinglag, 
Polyteknisk Tidskrift, Aargang 9, H. 5, Christiana), TonELL (O.) 
(1866) (Lunds Univ. Ärsskr. Tom 2) 1865 (N? 9, Lund), TORELL 
(O.) (1868) (ibid., Tom. 4) 1867 (N° 13 Lund). 

TónNEBoHM (A.E. (1873) (S.G.U., Ser. C, n? 9) included 
the sparagmites in the lower division of his Seve Group, (q. v.) 
suceeded by crystalline schists above (the Upper division of the 
group); and with the Vemdal quartzite, (the lowest unit of the 
group), below. The whole Seve Group was considered to be 
younger than « Middle Silurian ». Cf. also: ScHrötz (O.E.) (1873) 
(Nyt. Mag. for Naturvid., Bd 20, pp. 25-123, Christiania); Tör- 
NEBOHM (A.E.) (1878) (G. F. F., Bd. 4, pp. 166-170). 

SvENoNIUS (F.) (1881) S.G. U., Ser. C., n? 45) in his impor- 
tant paper of the Seve Group in northernmost Jämtland and 
Ängermanland arrived at a conclusion opposite to that held by 
TORNEBOHM. S. reported the following sequence from the district 
to the west of Lake Täsjön, in descending order: Upper and 
Middle Cambrian alum shale, shale with sandstone intercalations, 
Vemdal quartzite and red quartzite (= Sparagmite). SVENONIUS’ 
conclusion was very well-founded but neglected and soon fell 
into disuse. Cf. also: ToRNEBOHM (A.E.) (1881) (G.F.F., Bd 5, 
pp. 570-572); Svenontus (F.) (1882) (S.G.U., Ser. C, N° 49); 
Scmörz (O.E.) (1882) (Nyt. Mag. for. Naturvid., Bd 27, pp. 154- 
216, Christiania); TÖRNEBOHM (A.E.) (1883) (G.F.F., Bd. 6, 
pp. 274-294); TÖRNEBOHM (A.E.) (1885) (G.F.F., Bd. 7, pp. 501- 
510). 

Up to 1888, when TöRNEBOHM (G.F.F., Bd 10, pp. 328-336) 
changed his earlier opinion about the Scandinavian « mountain 
problem » by presuming extensive thrusting, resulting in super- 
position of older rocks upon younger ones, several Scandinavian 
geologists had tried in vain to resolve the conflicting findings 
from the two sides of the Swedish-Norwegian boundary. 
What, up to that time, had been regarded by TÖRNEBOHM as a 
stratigraphical Seve Group was now supposed to be overthrust 
« pre-Silurian » masses. The clastic portion of the thrusted 
masses were referred by him to the « Cambrian ». Cf.: HócBoM 
(A.G.) (1888) (G.F.F., Bd 10, pp. 12-16); Horsr (N.O.) (1888) 
(ibid., Bd 10, pp. 14-15); TÖRNEBOHM (A.E.) (1888) (ibid., Bd 10, 


358 
(Sparagmite Series (Sparagmite system), continued) 


p. 15); TonELL (O.) (ibid., Bd 10, pp. 214-261); Höcsom (A.G.) 
(1889) (ibid., Bd 11, pp. 123-170); Scene (O.E.) (1890) (Nyt. 
Mag. for Naturvid., Bd 32, pp. 1-98, Christiania); HócBoM (A.G.) 
(1891) (G.F.F., Bd 13, pp. 45-64). TÖRNEBOHM (A.E.) (1892) (G. 
F.F., Bd. 14, pp. 27-28) admitted that, in the main, the above- 
mentioned presumptions had not proved tenable. He now regar- 
ded the clastic rocks and the crystalline schists of the group as 
forming a single, distinct unit lying between the Archean and 
the Cambrian. In his volume on the geology of the middle part 
of the Scandinavian Caledonides, 1896 (K. Sv. Vet.-Akad. Handl., 
Bd. 28, n° 5) TÖRNEBOHM divided the clastic facies of the Seve 
Group into two divisions: the upper division with light-coloured 
and reddish sparagmite, « Grey sparagmite and slate» and the 
Vemdal quartzite; the lower division with the Biri limestone, 
« Grey sparagmite and slate », red and grey quartzite and slate. 
The upper division has a wide distribution in Sweden whereas the 
lower is incompletely developed on the Swedish side of the 
frontier; the Heng limestone (equivalent to the Biri limestone 
in Norway) being its most prominent representative. T. desi- 
gnated the clastic division of the Seve Group as the east- 
ern facies of the group. Höcsom (A.G.) accepted T:s view 
of great thrustings and, 1894 (S.G.U., Ser. C, N° 140) in his 
volume on the geology of the province Jämtland he designated 
the sparagmite rocks as late pre-Cambrian. H. excluded, however, 
the Vemdal (incl. Ström and Ovikfjall) quartzite from the clastic 
Seve facies (T. named it also « Sparagmite Formation» and 
characterized the Dala sandstone, with regard to age and facies 
as closely connected with the sparagmite rocks, the latter were 
designated as « Mountain sandstones ». On the geological map 
of Jämtland H. divided these « Mountain sandstones » into three 
types: Grey sparagmite, Red sparagmites with Hepe limestone, 
and Sparagmitic schists. The Grey and the Red sparagmites he 
considered to be of the same age. 


In the second decade of the 20th century the opinions as 
to the age and tectonic position of the sparagmites changed. 
Even in 1913 (« Fennoscandia », Handb. d. Reg. Geol., Bd 4: 3, 
H. 13, Heidelberg) HócBow (A.G.) wrote of the pre-Cambrian 
or «eo-Cambrian » Sparagmite Formation and referred to the 
stratigraphy applied to the corresponding unit in southern 
Norway: Red sparagmite, Biri limestone and calciferous sand- 
stone with slates, and Grey sparagmite with slates. In 1920, 
however, in his volume on the geology of Jämtland (S.G.U., 
Ser. C, N° 140, 2nd ed) HócBow's opinion on the position of the 
sparagmites was not quite clearly expressed. Through the death 
of A.E. ToORNEBOHM in 1911, the theory of thrusting (in the 
Scandinavian Caledonides) lost its most illustrious advocate. 


LIDÉN (R.) (1911) (S.G.U., Ser. C, n° 235) investigated the 
Caledonian border region of southern Lapland and neighbouring 
areas and arrived at the conclusion that the Ström quartzite was 
deposited upon fossiliferous Cambrian and Ordovician beds and, 
to the west, gradually merged into typical sparagmite. 
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GAVELIN (A.) (1915) (G.F.F., Bd 37, pp. 17-26) observed 
sparagmites in the upper part of what he supposed to be the 
Hyolites zone in the Kvikkjokk region of the Norrbotten 
Moutains. 

Fröpın (G.) (1917) (Bull. Geol. Inst., Upsala, Vol. 14, pp. 263- 
265), 1920 (S. G. DU. Ser. C, n? 299), and 1922 (G.F.F., Bd. 44, 
pp. 623-662) from geological observations in the southern and 
middle parts of the Swedish Caledonides interpreted the Sparag- 
mite Series as a western, unfossiliferous coarse clastic facies of 
the eastern Ordovico-Silurian. The Red sparagmites were 
referred by him to the lower part of the series. 

Wıman (V.) (1918) (G.F.F., Bd. 40, pp. 856-858) and 1919 
(S.G.U., Ser. C, NO 295) reported a find from the eastern 
border of the Caledonides of southern Lapland of an erratic 
boulder (dolomite limestone) with imprints of a fossil which he 
erroneously identified as the Devonian plant Psilophyton princeps. 
W. supposed the boulder to have derived from an occurrence of 
sparagmite rocks in the neighbcurhood. This find afterwards had 
a very great influence upon the interpretations of the stratigra- 
phical relations of the Sparagmite Series, thus the above- 
mentioned alteration in A.G. HöcBom’s opinion from 1913 to 
1920 can well be understood. 

BACKLUND (H.)(1925) (G.F.F., Bd 47, pp. 155-180) supposed 
the sparagmites of the eastern marginal zone of the Västerbotten 
Mountains to be Caledonian Flysch and Molasse. 

Kortina (H.) (1933) (G.F.F., Bd 55, pp. 167-422) in his 
volume on the western Cambro-Silurian of the central part of 
the Vàsterbotten Mountains (on pp. 310-311) held that if the 
rocks of the sparagmite zone are overthrust above the eastern 
Cambro-Silurian they are without doubt of pre-Cambrian age. 

ASKLUND (B.) (1933) (S.G.U., Ser. C, n° 377) dealt with 
the problem of the Vemdal quartzite and stated that the V. 
quartzite is overthrust over eastern Cambro-Silurian and is older 
than the fossiliferous Lower Cambrian. The Vemdal quartzite is 
either a facies of the sparagmite or TORNEBOHM’s idea of the 
quartzite as intercalated between the upper and the lower 
sparagmite divisions was correct. 

Eome (O.) (1934) (G.F.F., Bd 56, pp. 60-64) stated, that 
the sparagmites in the eastern border region of the Västerbotten 
Mountains usually occur between the Stróm (— Vemdal) quart- 
zite (regarded as the basal clastic beds of the Lower Cambrian) 
and the Archean granite. In southern parts of the border region 
of the Norrbotten mountains the coarse Garbmadakk conglome- 
rate was found at the base of the Sparagmite Series. The con- 
glomerate in question was superimposed upon Archean bedrocks 
and together with them formed the lower part of a metamorphic 
overthrust unit. 

ASKLUND (B.) and THORSLUND (P.) (1935) (S.G.U., Ser. C, 
N° 382) gave new information about the geology of the eastern 
border of the Caledonides in northernmost Jámtland and Änger- 
manland, or the same parts of the border, which had been inves- 
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tigated by Svenonıus more than 50 years earlier (see above). They 
proved that SvENONIUS was correct in his conclusions that the 
sparagmite lay below the Vemdal quartzite (A:s and T:s Quart- 
zite-shale division with included tillite-like sedimentary breccia). 

The Sparagmite Series of the southernmost part of the 
Västerbotten Mountains was looked upon by ASKLUND, 1935 
(S. G.U., Ser. C, N° 387) as autochthonous and subdivided into 
an upper, or Red sparagmite Series and a lower, or Grey 
sparagmite Series. 

Kurinec (O.) (1940) (G. F.F., Bd 62, pp. 199-204) referred the 
sparagmitic sediments along the eastern border zone of the 
Västerbotten Mountains partly to the Stalon Nappe and partly 
to the Blaik Nappe. In the Blaik Nappe the Sparagmite Series 
is bounded upward by the Langmarkberg tillite Series and 
underlain by Archean igneous rocks. In the Stalon Nappe the 
Sparagmite Series form the main part of the tectonic unit 
upwards followed in the northern part of the surveyed area by 
the crystalline schists of the overlying Nappe. 

Kaurskv (F.) (1940) (G. F. F., Bd 62, pp. 121-147) was of the 
opinion that the corresponding thrust sparagmites in the southern 
Norrbotten Mountains towards the north are gradually trans- 
formed into quartzites. See: Kaskajaure Complex (of F. KAUTSKY). 

Kurtna (O.) (1941) (G.F.F., Bd 63, pp. 101-116) and 1942 
(S. G. U., Ser. C, N° 445) divided the Sparagmite Series in the 
Blaik Nappe into four subdivisions: Red sparagmite; Grey 
quartzite with slaty intercalations; Red to grey sparagmite; and 
(at the base) Grey quartzite. K., however, held that the coulour 
of the sparagmites was a consequence of the metamorphism with 
no straitgraphical significance but an explanation of the conflic- 
ting statements of FRÖDIN (G.) (1922) and Asxrawp (B.) (1935), 
with regards to the stratigraphical position of red and grey (dark) 
sparagmites. 

MARKLUND (N.) (1954) (G.F.F., Bd 76, pp. 122-125) found 
that a tillite-like rock at some localities in the south-eastern 
part of the Norrbotten Mountains separated the Garbmadakk 
conglomerate (see KurriNa 1934) from the subjacent Archean 
erystalline. In other localities the conglomerate itself was replaced 
by the tillite-like rock as lowest part of the Sparagmite Series. 

KurLiNc (O.) (1955) 1S. G. U., Ser. Ca, n? 37) gave a general 
survey of the Sparagmite Series in the Wästerbotten Mountains. 

(Compare Sparagmitian). 

(O. KULLING). 


SPAHAGMITIAN. Hs. Soc pedo etos Pre-Cambrian 


Old term for the sparagmite series, or system, of the Fenno- 
scandian Caledonides. (Compare Sparagmite series). In Sparag- 
mitian, SEDERHOLM (J.J.) (1932) included the Visingsö series, too. 
[This was already paralleled with the sparagmites by ASKLUND 
(B.) in 1927, though ASKLUND did not use the term Sparagmitian]. 

Recently, a number of Norwegian and Swedish geologists 
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have been inclined to reintroduce the term Sparagmitian. The 
Eocambrian system (compare Eocambrian an Algonkian) should 
thus be divided into : 


Cambrian. 


2. Eocambrian (with basal tillites). 
1. Sparagmitian. 


Jotnian. 
Literature: ASKLUND (B.) (1927); SEDERHOLM (J.J.) (1932); 


MAGNUSSON (N.H.) (1957). (P.H. LUNDEGåRDH). 


SPATGLAZIALE ABLAGERUNGEN (vgl. Quartär). 

Also Ablagerungen von der Abschmelzungsperiode des 
Landeises sind, abgesehen von dem wechselnden Umfang des 
Zeitbegriffes, im grossen ganzen folgende: Baltische Eissee- 
Ablagerungen, Dryaston, « Flisranden », Lommaton, Plateauton, 
Bänderton, Yoldiaton, Zanichellia-Ablagerungen ; vgl. diese 


Wörter. (G. LUNDQVIST). 


SPATGLAZIALER SÜSSWASSERTON ............ Quartär 
Siehe: DRYASTON. 


SPHAEROCODIUM LIMESTONE ................. Silurian 


MuNTHE (1910). (Girvanella limestone MUNTHE 1907; Upper 
Sphaerocodium limestone MUNTHE 1915). 

« ... a more or less oolitic or somewhat clayey limestone, rich 
in knobs of Sphaerocodium gotlandicum ». Thickness a few deci- 
meters. In places, this limestone is replaced by marly reef lime- 
stone, greyish crinoidal limestone, fine-grained, crystalline lime- 
stone, marl-shale with calcareous bands, etc. (MuntHE 1910). 
Underlain by « Oolite » and overlain by Ilionia beds (limestones) 
of MuNrHE 1910. — Southernmost Gotland. — Now included in 
Hamra limestone. — According to MuNTHE 1910, strata correlative 
with Sphaerocodiwm limestone occur within the western parts of 
central Gotland (see also: « Upper Sphaerocodium bed and 
Oolite »). 


Literature : MUNTHE (H.) (1910); MuntHE (H.) (1915). 
(J.E. HEDE). 


SPHAEHOCODIUM MARL 2... re s/s deese ne Silurian 
MUNTHE (1910). 


Consists of «a bluish-grey, somewhat hard, marl, the upper 
part of which is replaced by a marly limestone ». Contains 
« masses of Sphaerocodium [gotlandicum Rothpletz] at several 
levels ». Underlain by Dayia limestone and overlain by « Sand- 
stone with clay » (Burgsvik sandstone). — Southernmost Gotland. 
— Now referred to Eke group. — According to Munrue 1910, 
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strata correlative with Sphaerocodium marl occur within the 
western part of central Gotland (see also Lower Sphaerocodium 
bed). 
Literature : MuNTHE (H.) (1910). 
(J.E. HEDE). 


SPHAERONITE BANK ee Ordovician 
Mosere (1890). 


Lower Ordovician Orthoceratite limestone. Type area: 
southern Öland. This term was applied to some limestone beds 
between the Lower and the Upper Asaphus limestone in south- 
hern Öland on account of their abundant content of Sphaeronites 
pomum (Gyll.). The exact stratigraphic position of this bank in 
the modern classification of the Orthoceratite limestone is so 
far unknown, but it lies apparently somewhere in the boundary 
region between the Expansus and Raniceps limestones, or 
perhaps in the lowermost part of the latter. A similar bank 
occurs in Västergötland (Horm, 1901, pp. 46-48; REGNELL, 1945, 
pp. 165-168), but it is unknown whether it is strictly contempo- 
raneous with that in southern Öland. 


Literature : MoBERG (J.C.) (1890); Horm (G.) (1901); REGNELL 
(G.) (1945). 
(V. JAANUSSON). 


SPHAEROPHTHALMUS ZONE ................. Cambrian 
See: OLENID SHALE. 

SPHAGNUMTORE, jüngerer und álterer .......... Quartär 
Siehe: GRENZHORIZONTE. 

<SPHEROID (SHALE sun. 2: av RER Silurian 


TORNQUIST (1871). 


« Shale with calcareous nodules embedded.» As originally 
defined, the « Spheroid shale» included the shale later called 
Stygfors (Styggforsen) shale (« Spheroid shale » in the restricted 
sense of LINNARSSON 1871) and some strata now used assigned to 
Rastrites shale. For the term as now used, see Styggforsen shale. 


Literature : Törnauıst (S.L.) (1871), pp. 83-129. 


(J. E. HEDE). 
SPIRALISTSHALE 4... er. EEN Silurian 
See: MONOGRAPTUS SPIRALIS ZONE. 
SPIROGRAPTUS SPIRALIS ZONE .............. Silurian 


See: MONOGRAPTUS SPIRALIS ZONE. 
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SPIROGRAPTUS TURRICULATUS ZONE ......... Silurian 
See: MONOGRAPTUS TURRICULATUS ZONE. 


SPONGIOSTROMA CONGLOMERATE (« Spongiostromenkon- 
giomerat»)2 aah EE EE Kn Silurian 
RorHeLETZ (1913). 

«...a conglomerate with water-worn gastropoda such as 
Trochus, Pleurotomaria etc. and which besides contains portions 
of Spongiostroma holmi Rothpl. > (HEepström, 1910) — Northern 
Gotland : Visby (« Vattenfallet >). — According to HEDSTRöM, this 
conglomerate covers the « Pterygotus stratum » (Pterygotus beds) 
and « belongs, with pretty great certainty, to the same level 
as that, i. e. to the bottom of horizon IV » (see Upper Gothlandian 
of HEDSTRÖM). 

Literature : HEpsTROM (H.) (1910); RoTHPLETZ (A.) (1913). 


(J. E. HEDE). 


SPONGIOSTROMA-GRENZFLÄCHE ................. Silur 

RoTHPLETZ (1913). 

Bezeichnung für die Grenze zwischen der Unteren und der 
Oberen Stufe des Gotländer Silurs von RoTHPLETZ. Die Spon- 
giostroma-Grenzfläche liegt nach RoTHPLETZ in der Gegend von 
Visby im oberen Teil des Horizonts III (Upper cliff-level) 
HEDSTRÖMS und in Südgotland — mit Ausnahme vom Hoburgen- 
distrikt, wo sie, nach ROTHPLETZ, « über dem Riff» liegt — 
zwischen der unteren und oberen Sphaerocodienbank (Lower 
Sphaerocodium bed und Upper Sphaerocodium bed) MUNTHES 
und zwar über dem « Sandstein und Ton» («Sandstone with 
clay») Muntues. — Gotland. 


Literatur : ROTHPLETZ (A.) (1913). (J.E. HEDE). 


SPONGIOSTROMA-ILIONIA BEDS ............... Silurian 


MUNTHE (1916). 
See: ILIONIA or SPONGIOSTROMA LIMESTONE. 


SPONGIOSTROMA LAYERS (Spongiostroma horizon) 


Hepsrrém (1910). Silurian 
See: « BOTTOM -STRATUM WITH STROMATOPORAN LIMESTONE 
and SPONGIOSTROMA-LAYERS >. 


SPONGIOSTROMA LIMESTONE ................. Silurian 


Mun THE (1910). 
See: ILIONIA or SPONGIOSTROMA LIMESTONE. 


SLAB BARE SEE EE eege Liassic 
See: LIASSIC. 
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STABBARP FLORA — zone with Thaumatopteris schenki : 
Natuorst (1880). Triassic 
See: RHAETIC. 


STALOPSERIES WC WEGE E MEORUM eie edens te TEES Caledonian 


Kaurskv (G.) (1953) (S. G. U., Ser. C., NO 528) gave this 
name to the lowest part of his Conglomerate-sandstone Series, 
situated in the upper part of his Pieske Nappe in the Sulitelma- 
Salojaure region of the Norrbotten Mountains. The S. Series 
is composed of psephitic and psammitic rocks, alternating with 
graphite-bearing schists. K. used the name Virijaure conglo- 
merate for a coarse clastic facies of the S. Series. 

See: PIESKE NAPPE. 


(O. Kurna). 


STALONFSCHISTS onee ee daa ec vie ea e Ms Caledonian 


Kurring (O.) (1942) (S.G.U., Ser. C, n? 445) gave this name 
to the most high-grade metamorphic sparagmitic to fine conglo- 
meratic rocks of the Stalon Nappe in the eastern marginal zone 
of the Västerbotten Mountains. The S. schists are often gneissose 
and occur mainly in the marginal zone of the nappe and in the 
Lake Malgomai region. 


See: Stalon Nappe. 
(O. KULLING). 


STAUROCEPHALUS SHALE ............ Upper Ordovician 


LINNARSSON (1869). (Staurocephalus clavifrons zone TULLBERG, 
1882). 

Consists at the type locality, Alleberg, Västergötland, of dark, 
light-spotted mudstone. Outside Västergötland it is known only in 
Scania and the Siljan district, Dalarne, developed in these 
provinces as greenish gray, sometimes marly mudstone with 
limestone layers. Thickness unknown, probably less than 3 m. 
By LINNARSSON it was considered as a basal member of his 
Brachiopod shale, but was regarded by most later authors 
(TULLBERG, etc.) as the topmost part of the Tretaspis beds. Fau- 
na: Staurocephalus clavifrons Ang., Dalmanitina mucronata 
(Brongn.), Tretaspis cf. latilimbus (Linrs.), Caphyra radians Barr., 
Phillipsinella parabola (Barr.), Panderia megalophthalma Linrs., 
Gre ete: 

In the Siljan district the lower part of the Boda reef lime- 
stene approximately corresponds in age to the Staurocephalus 
shale. 

The Brachiopod shale of Jämtland (WIMAN, 1893) contains, 
inter alia, Trestaspis cf. latilimbus (Linrs.) and Dalmanitina mu- 
cronata (Brongn.), and is considered to correspond to the Stau- 
rocephalus shale (THORSLUND, 1943). 


Literature : LINNARSSON (G.) (1869); TULLBERG (S.A.) (1882); 
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TULLBERG (GA) (1883); Wıman (C.) (1893); Orın (E.) (1906); 
MOBERG (J.C.) (1911); TROEDSSON (G.T.) (1918); TaorpssoN (G.T.) 
(1921); Troepsson (G.T.) & Roswarr (G.) (1926); THORSLUND (P.) 
(1935); THORSLUND (P.) (1943). 

(P. THORSLUND). 


STEGOCEPHALIANS, FISHES AND LAMELLIBRANCHS 
(Beds with...) Bo eT E SM ER e Triassic 


(BROTZEN (1950). 
See: RHAETIC, 


STEGOCEPHALUS BEDS = sandstones and sandy shales 
Mesozoic 
TROEDSSON (1951). 


SENNENG EE Cretaceous 


Brorzen (1945). 
See: MAASTRICHTIAN and CRETACEOUS, Bibliography. 


STOCKHOLM GRANITE. oou sess e Seed Pre-Cambrian 
See: STOCKHOLM-FELLINGSBRO GRANITE GROUP. 


STOCKHOLM-FELLINGSBRO GRANITE GROUP 
Pre-Cambrian 


Late Svionian, or Svecofennian, serorogenic, or palingenic, 
intermediate to acid granites in Central Sweden, which are 
associated with large quantities of pegmatite and aplite. Chief 
varieties are the grey to red grey, fine medium-to fine-grained 
Stockholm granite, the red grey to red, fine medium-to fine- 
grained Malingsbo granite, and the coarse, red grey to red, 
porphyritic Fellingsbro granite. The latter has locally got asso- 
ciated with monzonite, diorite, and gabbro. The coarse, grey 
to red, porphyritic Revsund granite of Northern Sweden has 
since long ago been paralleled with the Fellingsbro granite. 


Selected bibliography : HorwquisT (P.J.) (1906); GEIJER (P.) 
(1913); Höcsom (A.) (1930); Macnusson (N.H.) (1932); LANDER- 
GREN (S.) (1934); LANDERGREN (S.) (1935); MAGNUSSON (N.H.) 
(1936); GEIJER (P.) and MAGNUSSON (N.H.) (1944); Sunpıus ON) 
(1948); ASKLUND (B.) (1948); LuNpEcámpH (P.H.) (1949); MaaNus- 


son (N.H.) (1949). 
(P.H. LUNDEGäRDH). 


STOR VEDEZLIMESTONERFR COE Sa ne Silurian 
van HOEPEN (1910). 


A subdivision of the Upper Visby group (8) of van HOoEPEN, 
1910. Consists of « dark grey, highly argillaceous, compact lime- 
stone composed of stromatoporoids, corals, and bryozoans ». With 
these fossils occurs, in places, Leperditia baltica (Hisinger). 
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Thickness about 10 m. Underlain by Bro limestone and overlain 
by Follingbo limestone. — Northern Gotland (type locality near 
Stora Vede in the parish of Follingbo). — The deposits referred 
to Stor Vede limestone are by Deng, 1921, included in Slite group. 


Literature : VAN Horen (E.C.N.) (1910). 
(J. E. HEDE). 


STORALE-MARSTRAND SERIES ........... Pre-Cambrian 
LARSSON and LUNDEGäRDH (1956). 


Early Gothian series of sedimentary rocks and volcanics 
stretching from the Göteborg (Gothenburg) archipelago in the 
south to south-western Vermland in the north. Among the sedi- 
mentary rocks, gneissose derivatives of arkoses and slates pre- 
dominate though quartzites have also been observed. 


Literature : Larsson (W.) (1956); LuNpEGaRDH (P.H.) (1956). 
(P.H. LUNDEGåRDH). 


STRENUELLA LINNARSSONI ZONE ........... Cambrian 
Krer (1916). 


The uppermost faunal zone of the Lower Cambrian of 
Scandinavia, in the Mjösen district in Norway directly followed 
by a bed with a fauna of mixed Lower and Middle Cambrian 
character. The zone has several forms in common with the under- 
lying zone of Holmia kjerulfi and some new in addition. The 
Mesonacidae are said to have disappeared (but see below). The 
index fossil, closely related to Strenuella (« Arionellus ») prima- 
eva Brögger from the Kjerulfi zone, is not with full certainty 
known from Sweden; the corresponding zone is probably 
represented in the Graywacke shale in the uppermost part of the 
Hardeberga sandstone in Scania, developed there as an impure 
limestone. From this layer, TRoEDSSON, 1917, collected Acrothele 
bellapunctata Walc., one of the characteristic fossils of the 
Strenuella zone at Mjósen and from the corresponding level at 
Gislövshammar in Scania WrsTERGàRD, 1929, obtained the same 
fossil together with Hyolithellus cf. micans Billings, and abundant 
fragments of a Stremuella aff. linmarssoni. The same zone is 
apparently met with also at Aistjakk in the parish of Arjeplog 
in the High Mountains of Lapland. From this locality F. KAUTSKY, 
1945, reported a fauna with Strenuella gripi n. sp., Holmia ljugneri 
n. sp. (thus a Mesonacid), Hyolithellus micans Billings, Helcionella 
rugosa lapponica var. nov., etc. A fauna of probably the same or 
a similar composition was later found also at Luopakte on the 
southern side of Lake Torneträsk in northern Lapland (see 
Rote, 1950). From that locality came probably the small 
pebble, rich in fossil fragments, which was found in 1884 and by 
Holm supposed to belong to the Chasmops stage, and which gave 
rise to MoBERG's subsequent investigations at Torneträsk, 1908. 
The bed in question occurs higher up in the same profile as the 
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bed from which Mosere described a Holmia kjerulfi fauna. 
According to Kiser, however, is MoBERG's Strenuella (« Ario- 
nellus ») primaeva not typical and his Ellipsocephalus norden- 
skióldi is a Strenuella, closely related to if not identical with the 
Norwegian form. Due to overthrusts along the border of the 
mountains the Strenuella linnarssoni zone thus seems to occur 
repeated in the profile of the steep north-eastern slope of 
Luopakte. 


Literature : Moserc (J.C.) (1908); Karr (J.) (1916); TRoEDs- 
SON (G.) (1917); WESTERGäRD (A.H.) (1929); Kaurskv (F.) (1945); 
Kurung (O.) (1950). 

(G. BEXELL). 


STRICKLANDINIA MARL (b) .................. Silurian 


LINDSTRÖM (1888). [« Lägsta mergelskiffern vid Visby » LiNp- 
STRÖM 1885; « Shale beds with Stricklandinia lirata Sow.» (b) 
LINDSTRÖM 1887]. 

Consists of « soft, light grey marl-shales with nodules of lime- 
stone enclosed ». Constitutes the oldest formation exposed in Got- 
land. Named after Stricklandinia [Stricklandinia] lirata (J. de 
C. Sowerby). Overlain by « Younger marl-shale and sandstone » 
(«the Visby fauna ») of LINDSTRÖM. In 1921 included by HEDE in 
Lower Visby marl, q.v. — According to LINDSTRÖM 1888, the 
Stricklandinia marl has a time equivalence with the « Upper Llan- 
dovery » of Britain, and is correlative with the « shale at Nittsjö 
and Styggforsen > in Dalecarlia. In 1908 KraER expressed the 
opinion that it should be correlated with the Retiolites shale of 
Scania, Västergötland, and Dalecarlia, and with the « Graptolite 
Shales » of Jämtland. According to WEDEKIND, 1927, the Strick- 
landinia marl belongs to the « Dinophyllum-Chonophyllumstufe » 
(see Untergotlandium of WEDEKIND). 


Literature : LINDSTRÖM (G.) (1885), pp. 37-99; LINDSTRÖM (G.) 
(1887); (in T.R. Jones); LINDSTRÖM (G.) (1888), pp. 147-164; HED- 
STRÖM (H.) (1910), pp. 1455-1484. 

(J.E. HEDE). 


STRIMA LIMESTONE)! dö sie 55 EE Caledonian 


KULLING (O.) (1955) (S. G. U., Ser. Ca, N° 37) gave this name 
to the limestones in the western Cambro-Silurian below the 
Rödingsfjäll Nappe in the north-western part of the Västerbotten 
Mountains and referred them to his Pieske Series of supposed 
Lower Ordovician age. The limestones often constitute the 
footwall of the above-mentioned nappe. Below the limestones the 
carbonatiferous Rödingsnäs schists. The limestones sometimes 
also border peridotite rocks. 

QUENSEL (P.) (1931) (G. F. F., Bd 53, pp. 542-547) looked upon 
the same limestone as belonging to « the limestone level of the 
geosynclinal sequence » and reported some finds of crinoids from 
the neighbourhood of Strimasund. Komme (O.) (1933) (G. F. F., 
Bd 55, pp. 167-422) agreed with QuENSEL’s view but later, after 
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his own investigations in the same area and some parts of the 
southern Norrbotten Mountains, he referred the limestone to the 
Pieske limestone Series in the lower part of the geosynclinal 
sequence (see Kuruing (O.) (1941), G. F. F., Bd 63, pp. 101-116). 
DE Munck (V. C. E. A.) (1951) (Geology and Petrology of the 
North-Western Artfjäll, Swedish Lapland Diss. Amsterdam) 
declared, that KULLING's opinion of 1941 was founded on insuffi- 
cient data, and held Quensel's opinion about a higher stratigraphic 
position of the limestone as more in accordance with the low 
grade of metamorphism of the limestone-bearing sequence. 
LAKEMAN (R.) (1952) (Geology and Petrology of the Brandsfjäll 
region, Diss. Amsterdam) supported QuENsEL's and DE MuNck's 
opinions about the stratigraphic position of the limestone. 
He considered the limestone to the south-east of the higher 
meatmorphic rocks of Mt. Brandsfjället to be a part of the over- 
turned limb of a syncline, and that no over thrusting had occurred 
to the north-west of the limestone-bearing lower metamorphic 
sequence. Thus, he considered the carbonatiferous schists, men- 
tioned above as lying below the limestone, to be the overturned 


central part of a syncline. 
(O. KurriNG). 


STBOMIOUDARTZIIE eener E A Caledonian 
See: VEMDAL QUARTZITE. 


STROM QUARTZITE INAPPEU AH. unde 9 Caledonian 
See: BLAIK NAPPE. 


« STROMATOPORAN LIMESTONE» ............. Silurian 


Hepström (1910). 
See: « BOTTOM -STRATUM WITH STROMATOPORAN LIMESTONE 
and SPONGIOSTROMA-LAYERS >. 


STROMBOLITUITES LIMESTONE ............ Ordovician 


MoBERG (1890). 
See: CRASSICAUDA LIMESTONE. 


STROPHOMENA JENTZSCHI ZONE .......... Ordovician 
ANDERSSON (J.G.) (1896). 
Lower Ordovician, Orthoceratite limestone. — Known only 


from erratic boulders in Gotland, Óland, and East Prussia derived 
from the submarine exposures in the central part of the Baltic. 
The rock is conglomeratic and made up of crystalline or dense, 
gray limestone with coarse quartz grains, and generally con- 
taining small pebbles of phosphoritic or quartzitic sandstone, and 
nodules of phosphorite. In the matrix the plectambonitid bra- 
chiopod, previously determined as Strophomena jentzschi Gagel, 
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but now known to represent several different Ahtiella species, 
may be common. These boulders belong in all probability to the 
basal beds of the Raniceps limestone which directly overlie the 
Lower or Middle Cambrian, and correspond roughly to the basal 
Ordovician beds as known from borings in Gotland. 


See also: Raniceps Limestone. 


Literature : GacEL (C.) (1890); ANDERSSON (J.G.) (1896); 
THORSLUND (P.) (1938), p. 34; HESSLAND (I) (1949), pp. 511-527. 


(V. JAANUSSON). 


SIUOPIK BLACK SCHISTS ........... en Caledonian 


Kurring (O.) (1947) (G. F. F., Bd 69, pp. 127-135) gave this 
name to a series of graphite-bearing schists in the western 
Cambro-Silurian, north of Lake Salojaure in the Norrbotten 
Mountains and named them after Mt. Stuopik where the S. schists 
build up the very crest of the mountain. 

Kurring (O.) (1947) (G. F. F., Bd 69, pp. 475-485) gave further 
information on the S. schists. 

Kaurskv (G.) (1953) (S. G. U., Ser. C, N° 528) surveyed the 
S. schists in the Sulitelma-Salojaure region and used the names 
Graphite-mica-schists or Stuopik schists for the black schists in 
question. He discovered a new zone of black schists to the south 
of Lake Virijaure, and placed all the black schists in the middle 
part of his Gasak Nappe. 


See: Gasak Nappe. 
(O. KurriNG). 


STYGGFORSEN (Styggfors) LIMESTONE ........ Silurian 


STOLPE (1872). (« Cement limesotne of Styggforsen > LINNARS- 
SON (1871; « Cement limestone » in the restricted sense of TónN- 
QUIST 1874; « Cement shale > TónNquisT 1883). 

Consist of thin layers of reddish-grey, yellowish of greenish- 
grey, dense, hard limestone alternating with more or less thick 
bands of grey to greenish-grey or reddish-grey shale. Contains 
brachiopods, Retiolites geinitzianus (Barrande), Monograptus 
priodon (Bronn), M. spiralis (Geinitz), etc. Thickness approxima- 
tely 50 m. Underlain by Styggforsen shale and overlain, probably 
unconformably, by Orsa sandstone. — Dalecarlia: The Siljan 
district (type locality Styggforsen in the parish of Boda). — 
Constitutes the upper part of the Retiolites shale of Dalecarlia. 


Literature : LINNARSSON (J.G.O.) (1871); StoLpE (M.) (1872); 
Tornauist (S.L.) (1874); TorNquist (S.L.) (1883); Nargonsr (AG) 
(1885). 


(J. E. HEDE). 
STYGGFORS(EN) SANDSTONE ................ Silurian ? 


HisiNGER (1831). 
See: ORSA SANDSTONE. 
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STYGGFORSEN (Stygfors) SHALE .............. Silurian 


Törnguıst (1874) (« Spheroid shale » in the restricted sense 
of LINNARSSON, 1871). 

Consist of grey or slightly bluish-grey, rather soft shales, 
with smaller or larger, calcareous concretions (ellipsoids) em- 
bedded or, sometimes, with thin beds of limestone interbedded. 
Rich in Retiolites geinitzianus (Barrande), Monograptus cremu- 
latus Tórnquist, M. cultellus Tórnquist, M. priodon (Bronn), and 
M. spiralis (Geinitz), and also containing brachiopods, cephalo- 
pods, trilobites, etc. Thickness about 20m. Overlain by Stygg- 


forsen limestone. — Dalecarlia: Styggforsen in the parish of 
Boda (type locality); « Lerberget » near Nittsjö in the parish of 
Rättvik. — Constitutes the lower part of the Retiolites shale 


of Dalecarlia. 


Literature : LINNARSSON (J.G.O.) (1871); ToRNeuIst (S.L.) 
(1874); TónNquisT (S.L.) (1883); NATHORST (A.G.) (1885). 


(J. E. HEDE). 

SUBARESLISCHEEIPEHIODE SH Sg Quartär 
Siehe: QUARTÄR. 

SUBATEANTISCGHESPEHIODE Fe EE Quartär 
Siehe: QUARTÄR. 

EE EES ER ET EH EE Quartär 
Siehe: QUARTÄR. 

SUB:-CAMBRIAN o Sa el Pre-Cambrian 


Höcsom (A. G.) (1910). 


Is a term mostly used in the combinations sub-Cambrian 
denudation or sub-Cambrian surface, etc., signifying the denu- 
dation period preceding the Cambrian transgression, and the 
land surface which was the result of this denudation. 


Literature : HöcBom (A.G.) (1910); Höcsom (A.G.) (1913); 
FRÖDIN (C.) (1920). 
(A. HoaBoM T). 


SUB:JOINIAN' V EEE. an a Seer RETE Pre-Cambrian 


Term introduced by A G. Höcsom in 1910 for a number of 
rather peculiar igneous rocks which occur in the immediate 
vieinity of Jotnian formations and in part constitute the sub- 
stratum of these though they are younger than the preceding 
pre-Cambrian complexes of sediments (Jatulian, at present 
included in Karelian) and even younger than the folding of these 
complexes. HócBoM stated that the sub-Jotnian rocks were 
seperated from Jotnian by a distinct discordance indicating a 
period of degradation. (Compare below.) In sub-Jotnian, HöcBom 
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included the Dala porphyry series, the rapakivi granites, and 
some diabases and dolerites. 

SEDERHOLM (J.J.) (1927, 1932) interpreted sub-Jotnian as a 
system which he called Hoglandian. This system should comprise 
not only the rocks mentioned by Höcsom but also the lowest part 
of the Almesåkra series. (See this term.) 

ASKLUND (B.) (1931) retained the term sub-Jotnian and gave 
it the same meaning as did earlier Höcsom. Since then, the general 
character of sub-Jotnian has not changed. 

In 1936, von ECKERMANN (H.) stated that there is no distinct 
border between sub-Jotnian and Jotnian. His observations seem 
to indicate that the highest porphyry beds appear as layers in the 
basal parts of the Jotnian sandstones. 


Literature : HöcBoM (A.G.) (1910); SEDERHOLM (J.J.) (1927); 
SEDERHOLM (J.J.) (1932); ASKLUND (B.) (1931); von ECKERMANN 
(H.) (1936). 

(N.H. MAGNUSSON and P.H. LUNDEGåRDH). 


SUB-LOOS -SERIES Azez inona ande ee ae acria Pre-Cambrian 


Term proposed in 1936, by H. von ECKERMANN, for an early 
Archean supracrustal series in the Loos-Hamra region (compare 
this), Central Sweden. According to von ECKERMANN (1936), the 
sub-Loos series is composed as follows : 

10. Cyanite-andalusite-cordierite schists. 

. White quartzite. 

. Cordierite-andalusite schists. 

. Phyllitic biotite-muscovite schists. 

. Biotite-chlorite-quartzites with interformational conglo- 
merates. 

. Antophyllite schists. 

. Blue grey quartzites. 

. Conglomerate zone. 

. Gneissose mica schists. 

. Sparagmitic quartzite. 

Von ECKERMANN compares the Lower Loos series, which 
follows immediately above the sub-Loos series, with the Amal 
series. (See this and Gothian.) On the other hand, he states that 
the sub-Loos series is younger than the palingenic (Svecofennian) 
Mansjö granite. It should thus belong to Early Gothian. 


Literature : von ECKERMANN (H.) (1936). 
(P.H. LUNDEGåRDH). 


MN 000 


HNNAN 


SUDOSTMORANE RE Tragen. Cn ea ROI E Quartàr 
Siehe: BALTISCHE MORÄNE. 


SUDWESTMORANE "Nm m em T EE. Quartär 
Siehe: BALTISCHE MORÄNE. 
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« SUDOSTLICHE ODER LUDLOW-ZONE» ....... Silurian 


ScHMIpT (1859). 
See: «SOUTH-EASTERN OR LUDLOW ZONE ». 


SULAHPISHALET IN See on zen nee Ordovician 


LINDSTRÖM (1953). (Orthis shale LINNARSSON, 1879; Calymene 
dilatata zone TULLBERG, 1882). 

Type locality : Sularp, Fägelsäng district, Scania. Dark, sili- 
ceous shale with intercalations of thin layers or beds (up to at 
least 13 cm in thickness) of yellowish, plastic clay (metabento- 
nite). Known from south-eastern and west-central Scania. Thick- 
ness in SE Scania nearly 4 m. In west-central Scania (Fägelsäng 
district) the Sularp shale apparently rests on graptolite-bearing 
shales of the zone of Nemagraptus gracilis, and is overlain by 
soft, partly graptolite-bearing shales referred to the zone of 
Climacograptus rugosus (= z. of Diplograptus molestus). In 
south-eastern Scania the underlying beds belong, according to 
FUNKQUIST (1919), to the Trinucleus bronni zone. The superimpo- 
sed bed Funkquiıst calls the Ampyzx rostratus limestone. As a 
separate stratigraphic division this shale was distinguished by 
LINNARSSON (1879) as the Orthis shale. TULLBERG (1882) called 
these beds the zone of Calymene dilatata. OLIN (1906) included 
the Orthis shale in his zone of Ampyz rostratus and Calymene 
dilatata. The above names being inadequate LINDSTRÖM (1953) 
proposed the name Sularp shale. As defined by him the Sularp 
shale must be regarded as a stratigraphic rock unit. It can be 
considered as a lateral extension of the shelly facies belonging 
to the Ludibundus formation, and corresponds in the other 
Swedish Cambro-Silurian areas to the portion of the upper part 
of this formation which contains numerous metabentonite beds. 

Amongst others the following fossils have been recorded from 
the Sularp shale: Ampyx costatus Boeck, Lonchodomas rostratus 
(Sars), Asaphus glabratus (Ang.) [all determinable specimens 
previously identified as A. glabratus belong, according to unpu- 
blished studies (Jaanusson), to Asaphus (Neoasaphus) ludibundus 
Tórnq.], Platycalymene dilatata (Tullb.), Remopleurides sexlinea- 
tus (Ang.), Sphaerocoryphe carinae M. Lindstr., Climacograptus 
bicornis (J. Hall), Dicranograptus ziczac Lapw., Sericoidea res- 
tricta (Hadding), Onniella bancrofti M. Lindstr., Echinosphaerites 
aurantium (Gyll.), « Eurychilina » cf. suecica Thorsl., Primitiella ? 
spiniger M. Lindstr. 


See also: Nemagraptus gracilis Zone. 


Literature : LINNARSSON (G.) (1879); TULLBERG (S.A.) (1882); 
TULLBERG (S.A.) (1883); OLIN (E.) (1906); Mosere (J.C.) (1911); 
Funkqauist (H.P.A.) (1919); Linpström (M.) (1953). 


(V. JAANUSSON). 


SUNDHE LIMESTONE EE Silurian 
Hepe (1921). (Sundre stage Happine, 1941). 


373 


Composed of more or less regularly stratified, fine-grained 
to medium-grained limestones and of biohermal limestones. The 
stratified part consists, in the main, of crinoidal limestone, gene- 
rally light grey to grey or greenish-grey, more seldom reddish 
(Hoburgen marble). Besides crinoids, the stratified limestones 
contain stromatoporoids, corals, bryozoans, Camarotoechia nucula 
(J. de C. Sowerby), Plectatrypa marginalis 5-costata (Munthe), 
Atrypa reticularis (Linnaeus), Leptaena rhomboidalis (Wilckens), 
Proetus (Proetus) cf. conspersus (Angelin), P. cf. signatus Lind- 
stróm ‚etc. The stratified limestones are here and there replaced 
and sometimes covered by biohermal limestones. The biohermal 
rock is reddish-brown or grey to greenish-grey, usually hard and 
compact, and is more or less argillaceous. It is very rich in stro- 
matoporoids, corals, bryozoans, and crinoids, and contains, besides, 
Plectatrypa marginalis 5-costata (Munthe), gastropods, Ascoceras 
decipiens Lindström, A. cf. gradatwm Lindström, etc. Thickness 
about 10 m. Constitutes the youngest Silurian formation in Got- 
land. Underlain by Hamra limestone. — Southernmost Gotland : 
Sundre, Vamlingbo, Hamra, and Öja. — According to Hrne 1921, 
the Sundre limestone is Upper Ludlovian in age. According to 
SPJELDNAES 1950, it possibly belongs to the basal Devonian (Down- 
tonian). 


Literature : HEDE (J.E.) (1921); Munrue (H.) (1921); HADDING 
(A.) (1941); SPELDNAES (N.) (1950). (J.E. HEDE). 


SUNNESNAPPE...i. San tion LUC Caledonian 


ASKLUND (B.) (1938) (S. G. U., Ser. C, N° 417) used this 
name for a sediment sequence, supposed to constitute a tectonic 
unit, or the third nappe from below, of the thrusted eastern 
Cambro-Silurian in Jämtland. It is underlain by the Bjärme 
Nappe (q.v.) and followed upwards by the Fourth Nappe. Cf. 
also P. THORSLUND, 1937 (S. G. U., Ser. C, N° 409 and 1940, 
S. G. U., Ser. C, N? 436). 1940 T. declared that the third nappe 
from below distinguished by him, or the so called Äs-Husäs 
Nappe, is overthrust to the west by the Karlsvägen-Österänge 
Nappe. The latter, or the fourth of the nappes distinguished by 
T. seems to be approximately the same nappe as ASKLUND’s 


Sunne Nappe. (O. Kuruna). 


SUNNEZOUARTZITE.. E Caledonian 


A commonly bluish or almost white quartzite with inter- 
stratified conglomeratic or shaly layers. At places transformed 
into quartzite schist under the influence of a strong tectonic 
stress. Occurs at Sunne, Marby, Mänsäsen, Möckelåsen and 
Andersön around the southern parts of Lake Storsjön in Jämtland. 
The type locality, a low ridge to the west of the church in the 
parish of Sunne was visited in 1872 by LINNARSSON (G. F. F., 
Bd. 1), who regarded the quartzite as Lower Cambrian and equi- 
valent to the « Sparagmite-etage » in Norway. 
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HócboM (A. G.) (1894) (S. G. U., Ser. C, N° 140) regarded 
the Sunne quartzite and other minor outcrops of quartzitic rocks 
in the area around Lake Storsjón as arenaceous intercalations in 
shales of chiefly Ordovician age. Höcsom and Wiman (Bull. Geol. 
Inst. Upsala, Vol. 3, pp. 290-291) correlated the Sunne quartzite 
with the Vemdal quartzite (q.v.), and Wıman correlated the 
unit with Stages 5 and 6 in Norway. He regarded the Sunne 
quartzite as of approximately the same age as the Kyrkäs 
quartzite (q.v.) also, the latter representing the Dalmanites 
stage of the Lower Silurian. 

HappincG (1912) (G. F. F., Bd 37), placed the Sunne quartzite 
in the Cambrian or pre-Cambrian, but later changed his opinion 
(1929, Lunds Univ. Ärsskr., N. F., Abd. 2, Bd 25) and held — in 
accordance with the conceptions of HöcBom and WIMAN — that 
the Sunne quartzite as well as other quartzitic rocks of the same 
area (the Kyrkäs quartzite, the Stróm quartzite, the Vemdal 
quartzite and the « Blue quartz» of Oviksfjällen are arenaceous 
embeddings in the normal Cambro-Silurian, of increasing 
thickness towards the peripherical parts of the region. 

ASKLUND (B.) (1933) (S. G. U., Ser. C, N° 377) regarded the 
Sunne quartzite as the eastern extension of the Vemdal quartzite, 
thinning out in that direction. The same year THORSLUND (S. G. U., 
Ser. C, N? 378) reported the first finds of Lower Cambrian fossils 
from the Storsjón area and from beds unconformably overlying 
the Sunne quartzite at Marby. Thus the earlier correlation with 
the Kyrkäs quartzite was eliminated. 


Cf.: THORSLUND (P.) (1937). (G. BEXELL). 


SUSSWASSERGLAZIALTON .................... Quartàr 
Siehe: DRYASTON. 


« SVAMLERA » [Schwemmton] ................... Quartàr 
Siehe: QUARTAR. 


SVARTA RANDEN 2 22.004 E TA Quartar 
Siehe: SCHWARZER RAND. 


SVARTALVEN SANDSTONE ............... Pre-Cambrian 


Complex of Algonkian sandstone with intercalated diabase 
at Svartälven and Höksjöälven, two rivers in Vermland. The 
Svartalven sandstone was at first described by SJÖGREN (A.) 
(1873). It belongs to the Dala sandstone series. (See this.) 


Literature : SJÖGREN (A.) (1873); TORNEBoHM (A.E.) (1896); 
SEDERHOLM (J.J.) (1897); Hotmeuist (P.J.) (1909); HöcBom (A.G.) 
(1910). (A. HöGBoHM T and P. H. LUNDEGåRDH). 
SVARTLÁSSERIES «0... u see DERE Pre-Cambrian 

Complex of supracrustal rocks at Svartlà, a village to the 
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north of Boden, in Northern Sweden. The Svartlä series was at 
first mentioned by Grip (E.) (1935). It has later been investigated 
under the leadership of Öpman (O.H.) (1953). 

The Svartlä series comprises arkose, quartzite, quartzitic 
Schists, grey lime-bearing and black sulphide-graphite-bearing 
clay slates, further inferior quantities of basic volcanics. A find 
of conglomeratic pebbles of granodiorite in the grey slate should 
also be reported. This granodiorite seems to belong to the 
urgranit series. 

According to Öpman (1953), the Svartlä series resembles the 
Pajala series (See this). It thus probably belongs to the Karelian 
evolution in Swedish Archean. (Compare Karelian). 


Literature: Grip (E.) (1935); Grip (E.) (1939); Grip (E) 
(1946); Opman (O.H.) (1953). 


(E. ÅHMAN and P.H. LUNDEGåRDH). 


CEN GEELEN Quartär 
Siehe: LITORINA-ABLAGERUNGEN. 


SVEGOEENNIANT. EE C LI Pre-Cambrian 


Term originally proposed by Ramsay (W.) (1909) for the old 
Archean orogenic belt stretching from eastern Vermland to 
South-eastern Finland and for its folding. This belt is mainly 
composed of rocks belonging to the leptite system, of Oldest 
Archean primorogenic granites, and of Oldest Archean seroro- 
genic, or palingenic, granites. In 1936, Want, (W.) remembered 
of Svecofennian and applied it once again to the old Archean 
folding in Central and Eastern Fennoscandia. BackruNp (H. G.) 
(1936, 1937) widened Svecofennian so as to comprise the whole 
orogenic cycle including the mentioned folding, whereas N.H. Ma- 
GNUSSON preferred to use J.J. SEDERHOLM’s term Svionian (origi- 
nally pro posed in 1920) for this purpose. 


Since then, both terms have been used in Sweden, Sveco- 
fennian, however, both in accordance with Want, (folding) and 
BACKLUND (cycle). Under the influence of modern Finnish nomen- 
clature (compare A. SrwoNEN, 1953), the wider interpretation of 
Svecofennian has triumphed, though 'Svionian cycle' is yet 
more frequently met with than 'Svecofennian cycle'. For stra- 
tigraphic details, see therefore Svionian. 

Both regarding geographic applications and age, Svecofen- 
nian has, however, priority over Svionian. Furthermore, the 
latter term is in Finland used to signify part of the oldest Archean 
supracrustal complex, viz. the leptite-hälleflint series. (Compare 
SIMONEN, 1953.) 


Literature : Ramsay (W.) (1909); Want (W.) (1936); MAacnus- 
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son (N.H.) (1936); BackrLuNp (H.G.) (1936); BackruNp (H.G.) 
(1937); Sımonen (A.) (1953); LunpEgärpH (P.H.) (1956). 


(P.H. LUNDEGåRDH). 


SVEGOEENNIDESs« 2 Zee E Pre-Cambrian 


The areas occupied by Svecofennian rocks. Compare Sveco- 
fennian. 
(P.H. LUNDEGåRDH). 


SVECOFENNIDICZEREE EE Pre-Cambrian 


Term very often applied in stead of Svecofennian to rocks 
belonging to the Svecofennides. Compare Svecofennian. 


(P.H. LUNDEGäRDH). 


SVIONIANE 5.50. Må ee eng Pre-Cambrian 


Was introduced in 1920 by SEDERHOLM (J.J.) for part of the 
oldest Archean rocks of Southern Finland, viz. quartzites, schists, 
and limestones corresponding to part of the leptite system of 
Central Sweden. (Compare this.) SEDERHOLM, however, paralleled 
his Svionian quartzites with a number of Swedish quartzites 
which have later been interpreted as much younger, viz. Gothian. 
[Compare SEDERHOLM, 1932, and MAGNUSSON (N.H.), 1949]. 

In 1936, MAGNUSSON redefined Svionian so as to comprise a 
complete petrological cycle which, according to our present state 
of knowledge, in Central Sweden consists of the following ele- 
ments: 


Synorogenic, or palingenic granites (Stockholm-Fellings- 
bro granite group, see this). 
Migmatitization, especially of sedimentary rocks belonging 


6. to the upper part of the leptite system. Pegmatite and 
aplite. 
Mineralizations (sulphide ores). 
5. Hypabyssal rocks (porphyries, porphyrites, metabasites). 
4. Red microcline-granite (the Vätö granite of Eastern 


Uppland). 

3. Ultra-basic gabbro (Eastern Uppland). 

2. Primorogenic rocks (Urgranit series; see this). Ore mine- 

ralizations. 

1. Leptite system. 

Recent age investigations on radioactive matter, by PARWEL 
(A.) and Wıckman (F.E.) in 1954, indicate that the Svionian 
pegmatites should have developed 1,700 å 1,800 millions of years 
ago. 

Svionian is synonymous with Svecofennian. (See this term.) 


Literature : SEDERHOLM (J.J.) (1920); SEDERHOLM (J.J.) (1932); 
MAGNUSSON (N.H.) (1936); LuNpEcànpH (P.H.) (1946); MAGNUSSON 
(N.H.) (1949); PArwEL (A.) and Wickman (F.E.) (1954). 


(P. H LuNDEGÀRDR). 
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NEE, N e Seen Pre-Cambrian 
The areas occupied by Svionian rocks. Compare Svionian. 
(P.H. LUNDEGåRDH). 


«BI. D-GOTLANDE CH — E saa RSA E Silurian 
LINDSTRÖM (1861). 
See under: « SOUTH GOTHLAND ». 

EE, ER DEE CES o um Caledonian 


UYTENBOGAARDT (W.) (1953) (K. S. Vet.-Akad., Arkiv för Mi- 
neralogi och Geologi, Bd 1, n9 19) used this name for the higher 
metamorphic sedimentary and migmatite, rocks, thrust over some- 
what less metamorphosed schists, which he called the Gurkfjäll 
Series, in the Norra Storfjallet Massif. Some minor intercalations 
of trondhjemite and norite are also reported. 

See also: KULLING (O.) (1955) (S. G. U., Ser. C, N? 37). 


(O. KULLING). 


T 
TAENIODON NATHORSTI (Zone of...) ............ Liassic 
TROEDSSON (1951). 
See: LIASSIC. 


TALLZONEN (Tannenzone). 
Siehe: QUARTAR. 


TANNENZONE (Furuzonen, Tallzonen). 
Siehe: QUARTÄR. 


TANNEORS*tSCHISTS =. 53 670. VE teg Caledonian 


Höcsom (A. G.) (1909) (G. F. F., Bd. 31, pp. 289-346). A term 
sometimes applied to the « Kóli schists» in the Tännfors area 
between Storlien and Duved in the South and Lake Anjan in the 
North, in Western Jämtland and the southernmost area in 
Sweden where rocks of the Köli type are met with. The Tännfors 
schists belong to the lower of the two divisons into which the 
Köli Group) of Jämtland was divided by TöÖRNEBOHM (1885) and 
which he correlated with the Róros schists in Norway. Phyllites 
are, according to Höcsom, the predominating type of rocks in 
the eastern parts of the area, and mica-schists predominant in 
the western. Conglomerates occur at several localities in the 
lower parts of the sequence. 
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See also: GAVELIN (A.) (1909) (G. F. F., Bd. 40, p. 907; 
Höcsom (A.G.) (1920), S. G. U., Ser. C, N? 140, 2nd ed., p. 73. 


(G. BEXELL). 


TAPES-ABLAGERUNGEN .............. e SNE Quartär 
PETERSEN (1888). 


Marine Ablagerungen, gewöhnlich Schalenbänke, die Schalen 
von u.a. Ostrea edulis L., Bittium reticulatum (Da Costa), Car- 
dium exiguum Gmd., Tapes decussatus (L.), T. pullastra (Mont.) 
und T. aureus (Gmd.) enthalten. Sie kommen um Kattegatt und 
Skagerak herum vor, auf Niveaus unterhalb der postglazialen 
Grenze, die deshalb auch Tapesgrenze genannt wird. Sie ent- 
spricht der Litorinagrenze des Ostseegebietes und bezeichnet 
gleich dieser das Maximum der postglazialen Meerestransgression. 


Literatur : PETERSEN (C.G.J.) (1888); DE GEER (G.) (1890); 
DE Geer (G.) (1892); UssiNa (N.V.) (1892); Rorpam (K.) (1892); 
NATHORST (A.G.) (1894); BRöGGER (W.C.) (1900-1901); Anrtevs (E.) 
(1917); OpHNER (N.) (1918); Hace (R.) (1924); Antevs (E.) (1928). 


(G. LUNDQVIST). 


TERTIARY. 


Tertiary deposits in situ were not known before 1907 (Hotst 
& GRÖNVALL). Boulders from glacial or fluvio-glacial sediments, 
representing various stages of the Tertiary, were mentioned be- 
fore. In 1751 LiNNaEUS noted the abundant occurrence of amber 
derived from the Tertiary in SW and NE Scania. Other Tertiary 
boulders as fossiliferous sandstones, lignites, silicified wood, and 
amber were observed by BrvrıcH (1875) and later by Swedish 
geologists. 

All these observations indicate that Tertiary sediments had a 
wide distribution in the southern part of Sweden, viz. in the pro- 
vinces of Halland, Scania, and Blekinge. In 1941 CrEvE-EurER 
published isolated findings of marine diatoms in very young se- 
diments from the northern part of Sweden, and from the pro- 
vince of Smáland. The material was supposed to represent a 
Lower Tertiary flora. MounÉN discovered in 1942 new outcroos 
of the Paleocene near Ystad which were published by BROTZEN 
in 1943 and 1948. In the latter year CLeve-EuULER and HESSLAND 
reported the occurrence of Lower Eocene in a well-drilling in NE 
Scania near Ähus. 

Our knowledge of the Swedish Tertiary is still very unsatis- 
factory, but it seems that the former distribution of marine and 
continental sediments was considerably larger than to-day. Owing 
to erosion during Late Tertiary and Quaternary times, only a 
small rest of Tertiary sediment is preserved in original position. 

The following table is an attempt to summarize our present 
knowledge of the Swedish Tertiary. 
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Upper Pliocene Lignites, silicified wood; conifers and 
Tertiary (Miocene palms. Possibly of Miocene age. 


Volcanic activity of hitherto unsuffi- 
ciently known age, from 


Oligocene Eocene to Oligocene (mainly in the 
Eocene). 
Tower Marine greensands and clays, isolated 
Tertiary Eocene diatom floras, and amber with rich 
inesct fauna. 


Marine sedimentation of greensands 
and clay in south-western and of 


Paleocene limestones in the South-eastern Sca- 
nia. 
See also: PALEOCENE, EOCENE, TERTIARY and UPPER TER- 
TIARY- 


Literature : LiNNÉ (C. von) (1751); BeyricH (H.E. (1857); 
ANGELIN (N.P.) (1859) (posthum. ed. by B. LUNDGREN, 1877); 
LUNDGREN (B.) (1871); KARLSSON (V.) (1872-73); TORELL (O.) 
(1872); NarHonsT (A.G.); Norpstrom (Th.) (1874); LINDSTRÖM 
(A.) (1877); Lınpström (A.) (1878); KARLSSON (V.) (1879); LiNp- 
STRÖM (A.) (1880); TULLBERG (S.A. & NatHorst (A.G.) (1880); 
LUNDGREN (B.) (1882); Ercusrápr (F.) (1882); TULLBERG (S.A.) 
(1882); ErcHstäpt (F.) (1882-1883); SvEDMARK (E.) (1882-1883); 
NATHORST (A.G.) (1885); Svenonius (Fr.) (1886); NATHORST (A.G.) 
(1887); Svenonius (Fr.) (1888); Horst (N.O); DE Geen (Gi 
(1889); Horst (N.O.) (1890); CoNwentz (H.) (1890); CoNwENTZ 
(H.) (1892); Horst (N.O.) (1895); GRÖNWALL (K.A.) (1897); HorsT 
(N.O.) (1902); KsELLEN (R.) (1902); KJELLÉN (R.) (1903); GRöN- 
WALL (K.A.) (1904); ToRNEBoHM (A.E. & HENNIG (A. (1904); 
CaLKER (F.J.P. van) (1905); Horst (N.O. & GmóNwarr (K.A.) 
(1907); HennıG (A.) (1910); Horst (N.O.) (1911); SANDEGREN (R.) 
(1914); Kroxstrom (T.) (1927-1930); RENGMARK (F. & NORIN 
(R.) (1931); Happine (A.) (1932); Norın (R.) (1933); Norın (R.) 
(1934); LinneLL (T.) (1936); CLEvE-EuLER (A.) (1941); BROTZEN 
(F. (1943); CrEvE-EuLER (A.) & HESSLAND (L) (1946-1948); 
Brorzen (F.) (1948); LuNpEGcànpH (P.H.) (1949); LuNDEGÀRDH 


(P.H.) (1950). 
(F. BROTZEN). 


TESSINI BEDS or ZONE with PARADOXIDES TESSINI 
Brngn. 


(Type locality Djupadalen in Västergötland, LINNARSSON, 
1868). This term has of old been used for the middle division of 
the Middle Cambrian until WESTERGåRD, 1940, called attention 
to the fact that the form described in 1822 by BRONGNIART as 
Paradoxides tessini already the year before had been given the 
name Entomostracites paradoxissimus by WAHLENBERG. According 
to the international rules of priority, the name therefore must 
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(Tessini Beds or Zone with Paradoxides Tessimi Brngn. con- 
tinued) 


be written Paradoxides paradoxissimus (WAHLENBERG, 1821), even 
if there in this case is a question of tautonomy and the younger 
name has been in current use for more than hundred years. 
Consequently also the term for the stratigraphic unit to which it 
has lent its name must be changed to Paradoxides paradoxissimus 
bed. 


Literature: WAHLENBERG (G.) (1821); WESTERGARD (A. H.) 
(1940); WESTERGäRD (A.H.) ao (1943). 
(G. BExELL). 


TESSINIASANDSTONE meet ee oe eet Cambrian 


A term used for the special sandy facies in which the Para- 
doxides paradoxissimus (Tessini) beds are developed in Öland, in- 
stead of their usual development as predominating alum shale 
with stinkstone. Thickness near Borgholm 25-30 m. It is a thin- 
bedded sometimes almost shaly fine-grained sandstone of an often 
bluish colour and with interstratified layers of greenish-gray clay 
shale of the same type as the underlying Oelandicus beds. The 
sandstone is not seldom highly calcareous and passes sometimes 
into sandy limestone but is never developed as a pure quartz 
sandstone. At the base the Acrothele granulata conglomerate, in 
some places followed by a light- or dark gray or black impure 
sandy limestone, the Exsulans limestone (q.v.). The upper part 
sometimes includes beds resembling alum shale or terminates in 
a conglomerate with fossils from the zone with Hypagnostus par- 
vifrons (B3). The bedding planes of the sandstone are often rich 
in trails, some of them resembling those from the Mickwitzia 
sandstone. Due to this sandy development of the « Tessini » beds 
in Öland- probably dependent upon their deposition in the 
immediate vicinity of the coast and better agreeing with the 
Lower Cambrian beds - were the Oelandicus beds, when first met 
with by SJöGREN (1872), supposed to be younger and superposed 
upon the Tessini sandstone. Their true stratigraphic position was 
established by NarHonsT and Dames in 1881. 


Literature : SJÖGREN (Hj.) (1872); MuNTHE (H.) E Wman (C.) 
(1902); MuNTHE (H.) & HzrpsrROM (H.) (1904); Happine (A.) 
(1929). 

(G. BEXELL). 


TESTIS SHALE 
Horsr (1892). 


See: CYRTOGRAPTUS CARRUTHERSI and MONOGRAPTUS TES- 
TIS ZONE. 


yen Ww lw ala LIS M t de Silurian 


TETRAGRAPTUS PHYLLOGRAPTOIDES ZONE. 
TÖRNQUIsST (1901). Ordovician 
See: DIDYMOGRAPTUS SHALES. 
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TEIXHAGBAPTUSZZONE: 2. Se Ordovician 


e or Qu (1882), synonymous with the Lower Didymogratus 
shale. 
See: DIDYMOGRAPTUS SHALES. 
(T. TsERNVIK). 


THAUMATOPTERIS FLORA ...... eru TM Liassic 
See : LIASSIC. 
THAUMATOPTERIS SCHENKI (Zone with...) .... Triassic 


NarHonsTr (1880) = Stabbarp flora. 
See: RHAETIC. 


TILULEE (of Eocambrian-age). ................ Caledonian 
See: VARANGER ICE AGE. 


TISSELSKOG FORMATION ................ Pre-Cambrian 
Conglomerate and sandstone in superficial cracks and joints 
in the late Archean bed-rock at Tisselskog, Dalsland, Western 
Sweden. Younger than the Dal series and supposed to be younger 
than the Bohus granite, too, by W. Larsson (1947), who has dis- 
covered the formation. It probably belongs to Algonkian. 
Literature : LanssoN (W.) G.F.F. 69, Stockholm 1947. 


(P. H. LUNDEGåRDH). 


EILENZ ee Seth Caledonian 


Kaurskv (G.) (1953) (S.G.U., Ser. C, n° 528) gave this name 
to the middle of three « Series » of his Conglomerate-sandstone 
Series in the upper part of his Pieske Nappe in the Sulitelma- 
Salojaure region of the western Cambro-Silurian of the Norrbot- 
ten Mountains. At one locality a small occurrence of serpentine 
was found connected with the limestone. 

See: PIESKE NAPPE. (O. KULLING). 


TJARKRKIK FORMATION 20 ux re Caledonian 


MARKLUND (N.) (1952) (G.F.F., Bd. 74, pp. 353-384). A se- 
quence of phyllites and quartzites with a basal conglomerate 
constituting the lower part of his Sarvas Series in the Sarvas 
region at the boundary between the Västerbotten and the Norr- 
botten Mountains. 

See: SARVAS THRUST-MASS. 

(O. KurrING). 


TPIALT/OUARTZITESA CCo es nl MR Caledonian 


KurLiNG (O.) (1955) (S.G.U., Ser. Ca, n? 37). A thick quartzite 
in the district to the south of Lake Óveruman in the north-wes- 
tern part of the western Cambro-Silurian of the Västerbotten 
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(Tjält Quartzite, continued) 


Mountains. The T. quartzite is situated in the Seve-köli Nappe 
immediately below the base of the Rödingsfjäll Nappe. Below the 
quartzite; an amphibolite bed and limestone, the latter regarded 
es equivalent to the Pieske limestone. 

(O. KULLING). 


TUAULA FORMATION SS vm ern Caledonian 


MARKLUND (N.) (1952) (G.F.F., Bd 74, pp. 353-384). A sequence 
of basic tuff, leucocratic porphyrite, phyllites with limestone in- 
tercalations, green schists, and quartzites making up the middle 
part of his Mesket Series in the Sarvas region at the boundary 
between the Västerbotten and the Norrbotten Mountains. 


See: SARVAS THRUST-MASS. (O. KurLING). 


TIAULATQUAHTZITEM v E Caledonian 


MARKLUND (N.) (1952) (G.F.F., Bd 74, pp. 353-384). A bed of 
« blue-grey quartzite often with rusty dots and characteristically 
striated » in the lower part (though not at the very base) of the 
Tjaula formation. 


See: TJAULA FORMATION. (O. KULLING). 


TOBRLAITIMESTONE 2.2.00... uud Silurian 
Hepe (1921) (Tofta stage Happine 1921). 


Consists of usually thin-bedded but often laminated and so- 
metimes thick-bedded, dense to fine-grained, more or less argil- 
laceous limestone, light grey to light greenish-grey or brownish- 
grey in colour. Among the fossils, « Spongiostroma » holmi Roth- 
pletz usually occurs frequently, and in places some beds consist 
almost entirely of this form. Stromatoporoids are fairly common, 
here and there even abundant — sometimes to such an extent 
as to make up the bulk of the rock. Leperditia sp., though gener- 
ally of sparce occurrence, is in places, specially in the laminated 
limestone, frequent to abundant. Among other fossils are corals, 
bryozoans, brachiopods, gastropods, crinoids, etc., all of them 
in general only sporadically found. The basal portion of the Tofta 
limestone is formed in places of a thin, greenish-grey to bluish- 
green, marly bed (up to 0.3 m thick) containing abundantly water- 
worn stromatoporoids, corals, bryozoans, gastropods, crinoids, etc. 
Maximum thickenss about 8 m. Thins out towards the NE. Named 
for occurrence in the parish of Tofta. Underlain (in part, at least, 
disconformably) by Hógklint group and overlain by Slite group. 
— Northern Gotland : a narrow belt running about SW and NE 
close by or at some distance from the north-western coast, from 
Tofta in the SW to Hangvar in the NE. 


Literature : HEDE (J.E.) (1921); LuNpevisr (G.), Hene (J.E.) 
& SuNprvs (N.) (1940); Happing (A.) (1941). 
(J. E. HEDE). 
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TORMNRPPEBHEGCIAW T. "n EE Cretaceous 


MOBERG (1886). 
See: ALBIAN, CENOMANIAN and CRETACEOUS : Bibliography. 


TOSTERUP CONGLOMERATE ................ Cretaceous 
Moserc (1884). 
See: CAMPANIAN. 


TRETASPIS LIMESTONE .................... Ordovician 
HENNINGSMOEN (1948) [Limestone bank Horm (1901) ]. 


Term proposed by HENNINGSMOEN (1948, p. 385) for a thick 
bed of Masur limestone between the Green and Red Tretaspis 
shales in Västergötland. The bed consist of finely nodular, dense 
calcilutite of a type called Masur limestone, Thickness on Kin- 
a 1-2 m. No determinable macrofossils have so far been 
ound. 


Literature : Horm (G.) (1901); HENNINGSMOEN (G.) (1948). 
(V. JAANUSSON). 


TRETASPIS SHALE AND LIMESTONE ........ Ordovician 


WESTERGäRD (1943) [Upper part of the Regio Trinucleorum, 
lettered Db, ANGELIN (1854); Trinucleid shale Linnarson (1868); 
Trinucleus shale (partim) Törnguıst (1874); Trinucleus stage 
TORNQUIST (1883); Trinucleus series THORSLUND (1940) ]. 


LINNARSSON (1868) originally drew the upper boundary of 
this division below the Staurocephalus shale, and the lower boun- 
dary (1871) below the subdivision lettered by him d and now 
called the Slandrom limestone. The Staurocephalus beds were, 
however, often included in the Trinucleus (Tretaspis) shale by 
subsequent writers. A quite different delimination of the Trinu- 
cleus beds was applied in Scania by Orın (1906), who included 
in this division only the Staurocephalus clavifrons zone, and the 
zone of Ampyz portlocki and Asaphus ingens (= z. of « Niobe » 
lata and Dicellograptus complanatus), the latter corresponding to 
the Red Tretaspis shale in Västergötland. In this restricted sense 
this term has, however, only seldom been used. — At the time 
when the Dalmanitina beds were regarded as basal Silurian the 
term Trinucleus or Tretaspis series (including the Staurocepha- 
lus beds) coincided with the term Upper Ordovician. As the for- 
mer beds are now considered as topmost Ordovician preference 
is usually given in modern literature to the term Upper Ordovi- 
cian in place of Tretaspis series.. 


See also: UPPER ORDOVICIAN. 


Literature : LINNARSSON (J.G.O.) (1868); LINNARSSON (J.G.O.) 
(1869); LINNARSSON (J.G.O.) (1871); TómNqursT (S.L. (1874); 
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(Tretaspis Shale and Limestone, continued) 


Törnauıst (S.L. (1883); Horm (G.) (1901); OriN (E. (1906); 
THORSLUND (P.) (1940); WESTERGäRD (A.H.) (1943); HENNINGSMOEN 


(G.) (1948). 
(V. JAANUSSON). 


TRBIASSICH En Sn I eate dS Triassic 
In Sweden ANGELIN (1859), found two divisions of the 
«Trias»: The «Infra-Liassic» («Infra Lias») = now the 


« Rhaetic » and « Rhät and Kägerödbildningar », which should 
correlated with the Keuper. In 1937 Harrıs fixed the boundary 
between the Rhaetic and the Liassic. Discussions on the strati- 
graphical range of the « Kägerödbildning » (Kägeröd-formation) 
were taken up by Trorpsson (1943) and (1951). BROTZEN de- 
scribed (1950) Triassic older than the Keuper. 


Stratigraphy. 
6) Modiola shales 


5) Coal beds A with clays (Lepidopte- 
ris flora) 


4) Sandstones and sandy shales (Stego- 
Rhaetic cephalus beds) 
3) Coal beds B 
2) Clay layers 
Megaspore layers 
1) Vallåkra layers 


2) Kägeröd clays 


Upper part 1) Kågeröd arkoses & sandstones 


Upper EEE Iw cc TER ET I 
Keuper 3) Base with calcareous impreg- 


2) Dolomitic breccias 
Lower part 
1) Lower sandstones 


f) upper zones with fossils 
e) red sediments 
(Lowermost Keuper) 2) lower fossil zone 
Muschelkalk c) shales 
b) zone with characea 
a) lower sandstones zone 


Bunter Sandstones and sandy shales 
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Localities : The Triassic is known from different parts of the 
province of Scania. All outcrops belong to the Rhaetic and the 
Keuper. Lower Keuper, Muschelkalk and Bunter are known only 
from deep borings in the southwestern part of Scania. 


Thickness : The thickness of the formation is very varying. 
The maximal thickness was found in the deep-drilling of 
Hollviken, where it amounted to more than 500 metres. 


Literature (For what has been written before 1930 see Bi- 
bliography and lists of references by G. TroEpsson 1942 and 
1943) : HapprNa (A.) (1927); Happine (A.) (1929); TROEDSSON (G.) 
(1934); TROEDSSON (G.) (1938); TROEDSSON (G.) (1942); TROEDSSON 
(G.) (1943); LuNpBLAp (B.) (1949); Norın (R.) (1949); BROTZEN 
(F.) (1950); HORN ar RANTZIEN (H.) (1953); HORN AF RANTZIEN 
(H.) (1954). 

(F. BROTZEN). 


TRIMERELLA LIMESTONE ....................... Silurian 
LINDSTRÖM (1867). 


Name applied to the Trimerella-bearing limestones of north- 
ern and central Gotland. By LINDSTRÖM (1867), regarded as cons- 
tituting the uppermost «stratum » within those areas. In 1888 
referred by LINDSTRÖM to « Megalomus banks >. 


Literature : LINDSTRÖM (G.) (1867). 
(J. E. HEDE). 


TRINUC CEID SHALE ös o.oo e o oc re Ordovician 


LINNARSSON (1868). 
See: TRETASPIS SHALE and UPPER ORDOVICIAN. 


TRINUCLEUS BRONNI ZONE ................ Ordovician 


STØRMER (1930) [Trinucleus coscinorrhinus zone TULLBERG 
(1883) ]. 


Term for a subdivision of the shelly facies in south-eastern 
Scania (and the Oslo region, Norway) corresponding at least to a 
part of the zone of Climacograptus haddingi in the graptolite 
facies. Type locality Tosterup, Scania. Developed as gray, hard 
limestone and gray soft shale which in two localities, with a thick- 
ness of 0.58 m at Tommarp, lies directly upon the Orthoceratite 
limestone, and in one locality upon shales containing graptolites 
of the Climacograptus haddingi zone. 

Fossils : Trinucleus bronni (Boeck) (syn. T. coscinorrhinus 
Ang.), Lonchodomas cf. rostratus (Sars), Nileus cf. armadillo 
Dalm., Telephina granulatus Ang., Pseudomegalaspis cf. patagiata 
(Tórnq.). 

Literature : TULLBERG (S.A.) (1883); MoBERG (J.C.) (1892); 
FuNKQUIsT (H.P.A.) (1919); SréRMER (L.) (1930); NirssoN (R.) 
(1951). 

(V. JAANUSSON). 
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TRINUCLEUS cf. FOVEOLATUS SHALE ....... Ordovician 


WESTERGäRD (1931). 

Dark-gray calcareous shale with small nodules of limestone. 
Described so far only from a well-sinking at Solberga, northern 
Billingen, Västergötland. 

Fossils :Trinucleus cf. foveolatus Ang., Nileus cf. armadillo 
Dal., Climacograptus scharenbergi Lapw. [According to unpubli- 
shed studies of borings (Jaanusson) this shale corresponds to the 
Schroeteri limestone in other Swedish Cambro-Silurian areas]. 


Literature : WESTERGäRD (1931), Sver. Geol. Unders., Ser Aa, 
n9 172, pp. 57-58, Stockholm. (V. JAANUSSON). 


TRINUCLEUS COSCINOHRHINUS ZONE ....... Ordovician 
TULLBERG (1883). 
See: TRINUCLEUS BRONNI ZONE. 


TRINUCLEUS SEHIES 
THORSLUND (1940). 
See: TRETASPIS SHALE and UPPER ORDOVICIAN. 


MuR. RI SANE? D SEEN oe Ordovician 


TRINUCLEUS: SHALE? mn. EE Ordovician 
TORNQUIST (1874). 
See: TRETASPIS SHALE. 


TRINUCLEUS STAGE 
TORNQUIST (1883). 
See: TRETASPIS SHALE. 


ME AE era NMEA hl MERE NE Ordovician 


TRINUCLEUS WAHLENBERGI AND DICELLOGRAPTUS 
COMPEANATUS ZONE ©. "98M. I Ordovician 


HENNIG (1904). 


See: «NIOBE» LATA and DICELLOGRAPTUS COMPLANATUS 
ZONE. 


TROMSO MICA-SCHIST GROUP .............. Caledonian 


A term introduced by K. PETTERSEN (1872) (G.F.F., Bd 1) for 
a sequence or garnet-mica schists, quartzitic schists and, occasio- 
nally, hornblende schists, constituting the major part of the rocks 
in the High Mountains of Tromsö Amt in northern Norway. The 
term was used by the same author also for the corresponding rocks 
of the Swedish part of the profile which he drew across Norway 
and Sweden in 1877 (Arch. f. Mat. og. Nat. Vidensk.) and was 
adopted by TÖRNEBOHM (1901) (G.F.F., Bd. 23) in his table of 
correlations between the rocks in northern and central Scandi- 
navia as a synonym for the rocks of the Seve Group in the latter 


ares. (G. BEXELL). 
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TULLSTORP KRITA 


Tullstorp chalk [ANGELIN (1859) (kritlera vid Tullstorp, Lin- 
NÉ (1751)]. 


See: MAASTRICHTIAN. 


SERRA IY WEINE ER deg Cretaceous 


TUODDAR CONGLOMERATE ................. Caledonian 


Kaurskv (F.) and TEGENGREN (F. R.) (1952) (G.F.F., Bd 74, 
pp. 455-474). 'The basal conglomerate of the Hyolithes zone in the 
southern part of the Sjangeli district in the north-western boun- 
dary zone of the Norrbotten Mountains. 


Prior to KAUTSKY-TEGENGREN, KULLING (O.) (1950) (G.F.F., Bd. 
72, pp. 454-471) described a conglomerate of the same type and 
position as the T. conglomerate from the middle part of the above 
mentioned part of the Sjangeli district. Towards the Archean sub- 
stratum the conglomerate becomes more arkosic. Above follows 
the basal sandstone of the Hyolithes zone which is often calci- 
ferous and current-bedded. 


See: HYOLITHES ZONE. 
(O. KULLING). 


TURONIAN. 


The Turonian was not mentioned earlier than in 1942 by 
BROTZEN. It occurs in the deep drillings at Höllviken. White lime- 
stones with almost black or blackish green small clay intercala- 
tions and chert concretions are observed beween 1185-1230 m. The 
foraminiferal fauna is typical for the Turonian of Germany. No 
macrofossils from these layers are hitherto known. The characte- 
ristic foraminifera are: 

Spiroplectammina jaeckeli Franke, Cibicides turonica Brotzen, 
Globotruncana linneana d’Orb., Globotruncana ventricosa White. 
These species indicate that the layers must belong to the Upper 
Turonian. Below this Upper Turonian there occur 1,5 m of gree- 
nish limestones and a conglomerate without fossils. This part 
possibly also belongs to the Turonian and represents its lower part. 

Upper Turonian white limestones, chert and black clayey 
intercalations occur in the same petrographical shape as well in 
Pommerania as in Holstein, both in Northern Germany. 

LuNDEGREN (1935) mentioned from the deepest layers of the 
Cretaceous in the drill section at Kullemölla Scaphites cf. geinitzi, 
a typical Turonian fossil Therefore these layers may possibly 
belong to the Turonian and not to the lowermost Emscher, as was 
assumed by Lundegren. 


Bibliography : See Cretaceous. 
(F. BROTZEN). 
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« UNDRE GRAPTOLITSKIFFER » (Lower Graptolite Shale). 
Ordovician 
KJERULF (1857); LINNARSSON (1868), synonymous with the 
Lower Didymograptus shale. 
See: DIDYMOGRAPTUS SHALES. 
(T. TJERNVIK). 


«UNDRE KALKSTENEN MED MERGELBAND, I SÖDER 
ÖFVERGÅENDE TILL OOLIT » .............. Silurian 
LINDSTRÖM (1885). 


See : « LIMESTONE WITH MARL-BANDS, or OOLITE IN SOU- 
THERN GOTLAND ». 


UNDRE VISBY MARGELSTEN .................. Silurian 
Hepe (1921). 
See: LOWER VISBY MARL. 


UNGBALTISK MORAN (Jungbaltische Moräne) ... Quartär 
Siehe: BALTISCHE MORÄNE. 


UNTERE GOTLANDSTUFE (Untere Stufe des Gotländer Si- 
1UTS up raciste iui KS ee EA NES RUE NE, Silur 


RoTHPLETZ (1913). 


Die untere der beiden Abteilungen, in die RQTHPLETZ, haupt- 
sächlich auf Grund der vertikalen Verbreitung der Kalkalgen, das 
Silur Gotlands gegliedert hat. Nach RorHPLETZ kommen in dieser 
Abteilung unter anderen Arten Sphaerocodium gotlandicum Roth- 
pletz, Solenopora compacta (Billings), Rhabdoporella pachyderma 
Rothpletz und R. stolleyi Rothpletz vor, während u.a. Spongios- 
troma holmi Rothpletz und Hedstrómia halimedoidea Rothpletz, 
welche für ROTHPLETZ obere Abteilung (Obere Gotlandstufe) cha- 
rakteristisch sind, hier fehlen. Die Grenze zwischen den beiden 
Abteilungen hat RorHPLETZ Spongiostroma-Grenzfläche (q. v.) 
genannt. — Gotland. 


Literature : ROTHPLETZ (A.) (1913). 
(J. E. HEDE). 


UNTEBGOTLANDIUM. AS Get Aha baa Raith eMe Silur 


WEDEKIND (1927). 


« Es ist die Zeitspanne des Obersilur, in der die Strep- 
telasmatidenfauna von der Cystiphyllaceenfauna abgelöst wird. 
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Der biostratigraphische Charakter ergibt sich somit aus dem 
Zusammentreten der letzten Streptelasmatiden und der ersten 
Cystiphyllacea. So beherrschen Dinophyllum und Chonophyl- 
lum das Untergotlandium. Dinophyllum ist ein letztes Terminal- 
glied der Streptelasmatiden, Chonophyllum ein erster prämaturer 
Terminalzweig der Cystiphyllacea. Diese beiden nie zu verken- 
nenden Charakterformen des Untergotlandium sind weitverbreitet 
(Norwegen, Baltikum, Sibirien, Böhmen u.s.w.). Danach bezeichne 
ich diesen Teil des Gotlandium als Dino-Chonophyllumstufe. 

Nach den bisher gesammelten Erfahrungen gliedert sich diese 
Stufe in die Tiefzone des Dinophyllum und Chonophyllum planum 
und die Hochzone des Chonophyllum patellatum und Dokophyl- 
lum annulatum. Das Musterprofil ist für die Tiefzone das Profil 
von Skovengen am Tyrifjord (Norwegen), für die Hochzone das 
Profil am Hogklint und Lickershamn (Gotland), wo diese Stufe 
oberhalb der Stricklandiniamergel beginnt und oben mit dem 
ersten häufigen Auftreten von Polyoryphe und Lindströmia endet. 
Die Hochzone ist die Zone, in die nach unseren bisherigen 
Kenntnissen die Entfaltung der Cystiphyllacea fällt. Daher treten 
hier Lykophyllum, Lykocystiphyllum und das immer auffallende 
Semaiophyllum (Gruppe des Cyatophyllum angustum) auf. Pho- 
lidophyllum kann häufig sein, ist aber biostratigraphisch be- 
deutungslos. Der Kreis um Cystiphyilum siluriense spielt höch- 
stens an der Basis dieser Zone noch eine Rolle. > (WEDEKIND 1927). 
— Nordgotland. Siehe auch Gotlandium von WEDEKIND. 


Literatur : WEDEKIND (R.) (1927); WEDEKIND (R.) & Tripp (K.) 
(1930). 
(J. E. HEDE). 


UPPER ASAPHUS LIMESTONE ............... Ordovician 


MOBERG (1910). 
See: ASAPHUS LIMESTONE and ORTHOCERATITE LIMESTONE. 


UPPER BODA LIMESTONE ................... Ordovician 
THORSLUND (1935). 
See: BODA LIMESTONE. 


UPPER CAMBRIAN. 
See: OLENID SHALE. 


« UPPER CEPHALOPOD LIMESTONES » (g) ...... Silurian 
Dames (1890). 


The upper of the two divisions into which Dames divided 
Gotland's « cephalopod limestones » [= « Cephalopodan and 
Stromatopora beds » (h) of LINDSTRÖM (1887); « Cephalopodan 
strata » (h) of LINDSTRÖM (1890) ]. According to Dames, the « Up- 
per cephalopod limestones » represent the youngest Silurian for- 
mation in Gotland, and are underlain by « Crinoid and coral 
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limestones with stromatoporoid reefs, gastropod and Ascoceras 
limestones, along with Megalomus banks » (f). In this latter divi- 
sion, Dames included « Crinoid and coral conglomerate (lime- 
stone) » (f) « Megalomus banks » (g), and part of « Cephalopod 
and stromatoporoid beds » (h) of Lınpström (1888). 

Literature : DAMES (W.) (1890). (J.E. HEDE). 


UPPER CHASMOPS LIMESTONE .............. Ordovician 
LINNARSSON & TULLBERG (1882). 
See: MACROURUS LIMESTONE. 


UPPER-CEIEF-LEVEL (HI) SI IE ee Silurian 
HEDSTRÖM (1910). 


« ..of varying composition in different localities. May be 
developed as reefs all through or only partially, but reefs are 
sometimes quite absent.» « The reefs are composed of non-stra- 
tified accumulations of chiefly Stromatoporae, in addition to which 
there occur, but less plentifully, some corals of the genera Haly- 
sites, Heliolites, Favosites, etc., as well as some Bryozoaries, etc. 
The marl nests occurring in the reefs are frequently paying lodes 
for fossils. Here one may thus find Crinoid crowns, Gastropoda, 
Brachiopoda etc. » The sediments enclosing the reefs generally 
present great differences from place to place. At the bottom, they 
very often consist of limestone beds, which, as they approach a 
reef, « become rich in Crinoid fragments and increase in thickness; 
thus forming a real Crinoid limestone ». The reef rests on these 
crinoidal beds, which also surround its base. « The lower part 
of the reef is thus equivalent to the Crinoid limestone nearest 
to the reef; further away from the reef there occur fine to dense, 
flakey limestones and finally marl-shales with limestone-seams. » 
« The middle and upper parts of the reefs are replaced by conglo- 
merate-like and oolitic limestones, or by bituminous limestone 
and marl-layers which may commence already directly upon ho- 
rizon II » (Lower cliff-level). According to Hrpstrom, also the 
« Pterygotus stratum > (Pterygotus beds, q.v.) in the Visby dis- 
trict belongs to the Upper cliff-level. Thickness (at « Vattenfal- 
let », Visby) 20 m. Underlain by Lower cliff-level and overlain 
by IV a (« Bottom-stratum with Stromatoporan limestone and 
Spongiostroma-layers ») of Hepström. — Northern Gotland. — 
According to Hepström (1910), the Upper cliff-level corresponds 
with LiNpsTROW's divisions d and e (« Limestone with marl-bands, 
or oólite in southern Gotland » and Pterygotus beds) as distin- 
guished in the Visby district. 

By Hepe (1921), included in Högklint-limestone (Högklint 
group of HEDE 1942). According to WEDEKIND (1927), the Upper 
cliff-level belongs to the « Zelophyllum-Kodonophyllumstufe » 
(see Mittelgotlandium of WEDEKIND). 

Literature : Hepström (H.) (1910), Geol. Fören Förh., Band 


SS (J.E. Hep). 
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UPPERICOABEDISERIESTTI ER LEE FASA Triassic 
BROTZEN (1950) = Coal Bed A, « övre flötsen », « A-flötsen » 
[TROEDSSON (1951) ]. 
See: RHAETIC. 


UPPER DICELLOGRAPTUS SHALE ........... Ordovician 
TÖRNQUIST (1889). 
See: DICELLOGRAPTUS SHALE, and also « NIOBE» LATA and 
DICELLOGRAPTUS COMPLANATUS ZONE. 


UPPER DIDYMOGRAPTUS SHALE ............ Ordovician 
MOBERG (1902). 
See: DIDYMOGRAPTUS SHALES. 


UPPEHSQGOTHLANDIAN' «155. Adele 92883 ole ears Silurian 

Hepstrom (1910). 

The upper of the two major divisions into which HEDSTRöM 
has divided the Silurian of northern Gotland. Includes the fol- 
lowing subdivisions, in descending order : 

« VII. Non-stratified Reef-limestones or stratified layers such as 
Crinoid, Stromatoporan, Megalomus-, or Cephalopodan 
Limestones, etc. 

VI. Leperditia-shales. 

V. Brownish-yellow, oölitic strata of limestone. 

IV. b. Ostracodan limestone (bituminous) or marl-shales and 
Crinoid limestone. 

a. Bottom-stratum with Stromatoporan limestone and Spon- 

giostroma-layers. » 

According to Hevstrom (1910), the Upper Gothlandian (in the 
Visby district) is separated from the underlying Lower Gothlan- 
dian by «a greater discordance ». — Northern Gotland. — See 
also « Middle Gothlandian » of Hepstrom. For « Upper Gothlan- 
dian » in the sense given by WEDEKIND (1927), see Obergotlandium. 

Literature : Hepstrom (H.) (1910). (J.E. HEDE). 


« UPPER GRAPTOLITE SHALES» (« Ofre Graptolithskif- 
PETES) eh eA cee Er. M ERR eee Silurian 


LINNARSSON (1868). 

As far as Sweden is concerned, this designation was origin- 
ally applied to those strata in Västergötland which now are 
referred to the Rastrites shale and the lower part of the Cyrto- 
graptus shale (Retiolites shale). Later, the term « Upper grapto- 
lite shales > (Monograptus schists LapwortH 1880) has been ap- 
plied also to strata in Jämtland, Dalecarlia, Östergötland, and 
Scania, now included in Rastrites shale and Retiolites shale, and, 
besides, to strata in Scania now referred to the upper part of the 
Cyrtograptus shale and to the Colonus shale. 

Literature : LINNARSON (J.G.O.) (1868); LAPWoRTH (C.) (1880). 

(J.E. HEDE). 
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UPPER GRAY ORTHOCERATITE LIMESTONE . Ordovician 


TORNQUIST (1874). 
See: ORTHOCERATITE LIMESTONE. 


« UPPER HARD LIMESTONES » (« Ofre harda kalkstenar ») 
(of Gotland) i eer ee er NA es Ee Om RE EE Silurian 


MuntHE (1907). [« Youngest limestones » Muntue (1910); 
« Hard limestones > Mosere (1911) ]. 

« A series of hard limestones of varying character, such as 
grey to reddish, medium to coarsely crystalline varieties (crinoid- 
al limestone p.p.), and dense, grey to reddish-brown limestones 
(stromatoporoid limestone p.p.). « Underlain by Ostracod lime- 
stone of Moserc (MuNTHE) (1907). — Southernmost Gotland. — 
In 1910 referred by MUNTHE to « Younger crinoid limestone » and 
Ascoceras limestone. 


Literature : MuNTHE (H.) (1907); Muntue (H.) (1910); MOBERG 
ICICI): 
(J. E. HEDE). 


BEPERBSHAUKRT-LGROUPZE. 2.2.2 "LESEN Pre-Cambrian 


Is the upper part of the Hauki complex, a term introduced 
in 1898, by Hj. Lunpeonm. The Hauki complex is situated in the 
Kiruna region, Northern Sweden. 

The Upper Hauki group comprises sedimentary rocks of the 
same kind as have been found in the Vakko and Kovo areas 
to the north of Kiruna. In 1927, GEIJER (P.) included it in the 
Vakko group. (See this.) 

The Upper Hauki group is easily distinguished from the 
Lower Hauki group (see this) by a discordance. The latter 
belongs to the Kiruna series. (Compare this). 


Literature : LuNpBoHM (Hj.) (1898); GEIJER (P.) (1927). 
(E. ÅHMAN and PH LUNDEGåRDH). 


UPPER KLINTEBERG BEDS 
ScHMIDT (1859). 
See: PENTAMERUS CONCHIDIUM ZONE. 


xis E SES E EN Silurian 


UPPER LEPTAENA LIMESTONE, Fr. S ve Ordovician 
WARBURG (1925). 
See: BODA LIMESTONE. 


UPPER LOOSTSERIES 17,778. ER MO dh Pre-Cambrian 


Term introduced by von EckERMANN (H.) in 1936 for a series 
of young Archean sedimentary rocks in the Loos-Hamra region 
(see this), Central Sweden. Von ECKERMANN gives the following 
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stratigraphic scheme of the Upper Loos series : 

Yellow brown quartzite with pebbles (basal Noppi conglo- 
merate; see Noppi series). 

5. Violet grey quartzites. 

4. Slates. 

3. Graywackes. 

2. White, grey, or green quartzites. 

1. Arkose. 

Von ECKERMANN is inclined to place the Upper Loos series 
immediately below the Dal series. (He parallels the Noppi series 
with the Dal series.) The Upper Loos series should thus corres- 
pond to the Kappebo series (see this) and be interpreted as 
Karelian, or Oldest Dalslandian according to Macnusson (N.H.) 
(1957). (Compare Karelian and Dalslandian). 


Literature : von ECKERMANN (H.) (1936); MAGNUSSON (N.H.) 
(1957). 
(P.H. LUNDEGåRDH). 


UPPEH!MEGALOMUS BED "n an... EN ek Silurian 
MunTHE (1910). 
See under: « YOUNGEST CRYSTALLINE LIMESTONES ». 


« UPPERMOST CEPHALOPOD BED» (h) ......... Silurian 


BATHER (1893). 
« An obscurely stratified, hard limestone, often an intense 
red. Very rich in Cephalopoda. » According to BATHER corre- 


sponding to « Upper cephalopod limestones » (g) of Dames. — 
Gotland. 


Literature : BATHER (F.A.) (1893). 
(J. E. HEDE). 


« UPPERMOST LIMESTONE » (« Öfversta kalkstenen »; En- 
eriniterlimestone;tete.) o: 08 d Ten EROR Silurian 


LINDSTRÖM (1885). (« The highest limestone » LINDSTRÖM, 
1884). 


Name applied to the youngest of the four divisions into which 
LINDSTRÖM in 1885 divided the strata of Gotland. In 1888 used by 
LINDSTRÖM as a collective name for the following divisions : « Cri- 
noid and coral conglomerate (limestone) » (f), « Megalomus 
banks » (g), « Cephalopodan and Stromatopora beds » (h). 

Literature : LINDSTRÖM (G.) (1885), Öfvers. K. Vet.-Akad. 
Förh., Arg. 42, n° 6; LINDSTRÖM (G.) (1888). 

(J. E. HEDE). 


« UPPERMOST MEGALOMUS AND THIMERELLA BEDS » 
BATHER (1893). Silurian 
A synonym for « Megalomus banks » of LINDSTRÖM. 
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Literature : BATHER (F. A.) (1893), K. Sv. Vet.-Akad. Handl., 
N.F., Band 25 (1892), N° 2, Stockholm. 
(J. E. HEDE). 


UPPER ORDOVICIAN. 


RAYMOND (1916). (Upper part of the Regio Trinucleorum and 
Regio Harparum ANGELIN (1954); Trinucleus shale and Brachiopod 
shale except the Acidaspis shale LINNARSSON, 1869; Trinucleus 
series and lower part of the Kyrkás group THORSLUND, 1940). 

In the shelly facies the lower boundary coincides with the 
boundary between the Chasmops limestone and the Trinucleus 
(Tretaspis) beds in accordance with the delimination of these units 
by LiNNARSSON (1871). In the Scanian graptolite facies this boun- 
dary was drawn originally between the Middle and the Upper 
Dicellograptus shales on account of the fact that at that time the 
upper zone of the Middle Dicellograptus shale (zone of Pleurograp- 
tus linearis) was correlated with the upper part of the Chasmops 
limestone (= Macrourus limestone). THORSLUND (1935, 1940) having 
proved that the zone of Pleurogr. linearis is the lowest member of 
the Tretaspis shales the lower boundary of the Upper Ordovician 
was drawn below this zone in the graptolite facies (JAANUSSON 
and STRACHAN 1954). The upper boundary was determined ori- 
ginally so as to include the Brachiopod shale s.l. with the 
Ordovician. However, Horm (1901), regarded the Brachiopod 
shale proper at Kinnekulle, Västergötland, as basal Silurian, 
and in the classification of the corresponding strata in other 
districts his view was adopted by some subsequent authors 
(MUNTHE 1905; TRoEDsson and Roswarr 1926, etc.). The Acidaspis 
shale, q.v., constitutes the upper part of the Brachiopod shale 
S. str., WAERN (1948) proved the « Acidaspis shale » at Kinnekulle 
[= beds with Acidaspis (Leonaspis) centrina (Dalm.)] to comprise 
several zones of the Lower Llandovery of Great Britain, and the 
Glyptograptus persculptus zone to be represented there closely 
above a surface of discontinuity in the sequence of strata. As the 
Silurian of Great Britain begins with this zone it seems most 
probable at present that the upper boundary of the Ordovician 
in Sweden should be drawn below the « Acidaspis shale », and 
this is the view advocated here. 

In most districts the Tretaspis beds, constituting the lower 
unit of the Upper Ordovician, consist of mudstones, limestones, 
and dark graptolite shales occasionally in fairly regular alter- 
nation with each other, but in the South Bothnian district and 
beneath Gotland they are represented almost exclusively by 
bedded limestone, called Östersjö (Baltic) limestone. Beneath 
Gotland the upper part of the Upper Ordovician consists entirely 
of limestones. On the mainland it is developed mainly as 
mudstones with intercalations of limestone and also with sandy 
layers in the uppermost beds. In the Siljan district the Boda 
reef limestone is late Ordovician and corresponds mainly to the 
Staurocephalus and the Dalmanitina beds. A graptolite facies 
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corresponding to these beds is not known in Sweden. — In the 
eastern part of the lake Storsjön district, Jämtland, the sequence 
of strata contains in ascending order: the Slandrom limestone; 
black graptolite shale belonging to the zone of Pleurogr. linearis; 
bedded limestone; mainly dark-gray and dark mudstones with 
limestone lenses; bedded quartzites and black mudstone consti- 
tuting the lower part of the Kyrkäs group. Towards the western 
part of this district dark shales successively preponderate, but 
there occur intercalations of thinly bedded limestone in the 
lower part and of fine graywacke in the upper part. — Thickness 
(from borings): at Kinnekulle, Västergötland, 30 m, beneath 
Gotland 63.6 m. 

The subdivision of the Upper Ordovician in Central and 
South Sweden is shown in the following table which demonstrates 
the correlation between the units distinguished in the different 
districts. 

Literature : ANGELIN (N.P.) (1854); LINNARSSON (G.) (1869); 
LINNARSSON (G.) (1871); Horm (G.) and Munte (H.) (1901); 
Munte (H.) (1905); RAYMOND (P.E.) (1916); TROEDSSON (G.T.) 
and Roswarr (G.) (1926); THORSLUND (P.) (1935); THORSLUND (P.) 
(1940); WAERN (B.), etc. (1948); Jaanusson (V.) and STRACHAN (I.) 


(1954). (P. THORSLUND). 


UPPER PLANILIMBATA LIMESTONE ......... Ordovician 
TJERNVIK (1952). 
See: PLANILIMBATA LIMESTONE. 


UPPER QUARTZITE-SCHIST FORMATION (of Mt Sodra 
Storijallei) m... me aes RS ee Caledonian 
Beskow (G.) (1929) (S. G. U., Ser. C, N° 350). A sequence 

of phyllitic schists with intercalated calcareous quartz-phyllites. 

and polymict conglomerates in Mt Södra Storfjallet in the 
western Cambro-Silurian of the Västerbotten Mountains. Above, 
follows a quartzite conglomerate (held by Beskow, and previous 
to him by QUENSEL (P.), to be a Vojtja conglomerate) and upon 

the latter lies the Mesket volcanics. The formation rests on a 

polymict conglomerate followed by a thin basic volcanic bed — 

and below these layers a persistent marble bed overlies « the 

Lower quartzite Formation ». Cf. also BEskow (G.) (1925) (G.F.F., 

Bd. 47, pp. 145-151). 

KurrinG (O.) (1938) (G. F. F., Bd 60, pp. 153-176) placed the 
formation in the upper part of the Ordovician. In 1955 (S. G. U., 
Ser. Ca, N? 37) he stated, however, that his former interpretation 
certainly was wrong, and that the sequence most probably 
belonged to the lower part of his Mesket Series. 

(O. Kurno). 


UPPER RED ORTHOCERATITE LIMESTONE ... Ordovician 
TORNQUIST (1874). 
See: ORTHOCERATITE LIMESTONE. 
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UPPERISINENMURHAN ee Ger S e s cue Liassic 
See: LIASSIC. 


UPPER SMOJEN LIMESTONE (Megalomus limestone) ...... 
Happına (1950). Silurian 


Name applied to the upper part of the limestone deposits 
occurring at Smöjen in the parish of Hellvi, north-eastern Got- 
land. Underlain by Middle Smöjen limestone (Smöjen reef hori- 
zon) of HappiNc (1950). Belongs to Slite group of HEDE. 


Literature : Happing (A.) (1950). (J.E. HEDE). 


UPPER SPHAEROCODIUM BED AND OOLITE ... Silurian 
MUNTHE (1910). 


Under this designation, MuNTHE has brought together the 
Sphaerocodium limestone (q.v.) and « Oolite » (q.v.) in southern- 
most Gotland, and « Oolitic and fine crystalline limestones with 
Sphaerocodium, and its equivalent Reef-limestone », occurring in 
the Tofta district (central Gotland) and considered by him as 
correlative with Sphaerocodium limestone and « Oolite ». Further, 
the « Oolite (locally), poor in fossils, replaced towards the South 
by limestone with Sphaerocodium » occurring in the parish of 
Klinte, is regarded by MUuNTHE, 1910, as probably corresponding 


to the above-mentioned strata. — The deposits in question 
occurring in Tofta are now referred to Högklint group, and those 
in Klinte to Halla limestone. — Concerning extra-Gotlandian 


deposits, correlative strata are, according to MUNTHE, probably 
to be found in the lower part (divisions 1 and 2 of MOBERG & 
GRONWALL, 1909) of the Öved-Ramsäsa group in Scania. 


Literature : MUNTHE (H.) (1910), Geol. Foren. Fórh., Band 32. 


(J.E. HEDE). 
UPPER SPHAEROCODIUM LIMESTONE .......... Silurian 
MUNTHE (1915). 
See: SPHAEROCODIUM LIMESTONE. 
UPPER TEHTIAB Yon? Pe pretenses eere sn Rt SECH s et Miocene 


Lignite and fossil wood, generally ascribed to Taxodioxylon, 
were found in secondary position in Quaternary deposits in the 
province of Scania. The lignites, which were first mentioned by 
ANGELIN, belong to his « brunkol-formation » According to 
LINNELL, who described the fossil wood, and provided a map of 
the distribution of lignites and fossil wood in southernmost Swe- 
den, the wood may be compared to finds of lignite in the Miocene 
of Germany. According to LINNELL (1937) it is of Middle Tertiary 
age. The localities are widely spread over the province of Scania 
and adjacent regions. It seems possible that lignite and wood were 
not transported very far from the origin of the sediment. 
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All the fossil wood in the Quaternary of Sweden may not be 
of the same age. It might also have been obtained from strata of 
Lower Tertiary age, such as the Eocene, from which was deli- 
vered amber in secondary position. 

Bibliography : see Tertiary. 

(F. BROTZEN). 


UPPER VISBY GROUP (ß) [Bovenste Visby Groep (ß)] ...... 
Silurian 
VAN HOEPEN (1910). 


The next oldest of the major divisions into which van HOEPEN 
has divided the Silurian of Gotland. A complex of limestones, the 
total thickness of which is estimated to be 51 m. Is, by van HOEPEN, 
subdivided into the following «layers», enumerated from the 
older to the younger: Högklint limestone, Korpklint limestone, 
Binger limestone, Skrubbs limestone, Bro limestone, Stor Vede 
limestone, Follingbo limestone. Underlain by Lower Visby group 
(Lol and overlain by Klinte marl (y). — North-western Gotland. 


Literature : van HoEPEN (E.C.N.) (1910). 
(J.E. HEDE). 


UPPER VISBY LIMESTONES .................... Silurian 
SCHMIDT (1890). 


A synonym for divisions g and h (« Megalomus banks » and 
e Cephalopodan and stromatoporoid beds») of LINDSTRÖM 1888, 
as far as the Visby district is concerned. 


Literature : Scumipt (F.) (1890). 
(J. E. HEDE). 


UPPER VISBY MARL (Övre Visby-märgelsten) .... Silurian 
Hepe (1921). (Upper Visby stage Happıng, 1941). 


Consists of bluish-grey, soft marl in thin layers alternating 
with thin beds and nodules of grey, dense to fine-grained, argilla- 
ceous limestone. Upward, the marl-layers usually become thinner 
and less numerous. Sporadically, small bioherms are enclosed in 
the upper part of the formation. The biohermal rock is a dense or 
nearly dense, more or less argillaceous limestone, light grey to 
greenish light grey in colour. Small accumulations of greenish 
marl occur frequently. The Upper Visby marl is highly fossilife- 
rous, Clathrodictyom striatellum (d'Orbigny), Stromatopora dis- 
coidea (Lonsdale), Dinophyllum involutum Lindström [? =D. hi- 
singeri (Edwards & Haime)], Calostylis denticulata (Kjerulf), 
Phaulactis angusta (Lonsdale), Schlotheimophyllum patellatum 
(Schlotheim), Goniophyllum pyramidale (Hisinger), Holophragma 
calceoloides (Lindström), Plasmopora calyculata Lindström, Favo- 
sites gothlandicus forbesi Edwards & Haime, F. gothlandicus goth- 
landicus Lamarck, Thecia hisingeri (Jones), Thamnopora (Pa- 
chypora) lamellicornis (Lindström), Planalveolites fougti (Ed- 
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wards & Haime), Catenipora escharoides Lamarck, Halysites cate- 
nularius (Linnaeus) ?, Corynotrypa dissimilis (Vine), Helopora 
lindströmi Ulrich, Ptilodictya lanceolata (Goldfuss), Phaenopora 
lindströmi Ulrich, Dinobolus davidsoni (Salter), Dictyonella 
capewelli (Davidson), Rhynchotreta cuneata (Dalman), Camaro- 
toechia borealis (Buch), « Rhynchonella» exigua Lindström, 
Plectatrypa imbricata (J. de C. Sowerby), Atrypa reticularis 
(Linnaeus), Eospirifer radiatus (J. de C. Sowerby), Cyrtia expor- 
recta (Wahlenberg), Plectodonta transversalis lata (Jones), Lep- 
taena lovéni Verneuil, L. rhomboidalis (Wilckens), Liljevallia 
gotlandica Hedstrom, Fardenia pecten (Linnaeus), Resserella 
visbyensis (Lindstrom), Dicaelosia verneuilana (Lindström), Tre- 
manotus longitudinalis Lindstrom, Euomphalopterus alatus (Wah- 
lenberg), Cyclonemina delicatula (Lindström), Poleumita roemeri 
(Lindstrom), Encrinurus laevis (Angelin), E. punctatus (Wahlen- 
berg), Retiolites geinitzianus (Barrande), Monograptus priodon 
(Bronn), M. spiralis (Geinitz), etc. Thickness varies from about 
9 to 15m. Underlain by Lower Visby marl and overlain by 
Hogklint group. — North-western Gotland: a narrow belt along 
the coast between Gnisvards fisklage (fishing-village), in the 
parish of Tofta, and a little south of Hallshuk, in the parish of 
Hall. — According to Hepe 1921, strata correlative with the Upper 
Visby marl are to be found in the lower part of the Cyrtograptus 
shale in Scania, and acc. to the same author 1942, the Upper 
Visby marl is probably Upper Valentian (Upper Llandoverian) 
in age. By WAERN, 1948, considered as conteinporary with the 
« Spirograptus spiralis zone » (Upper Llandovery). 


Literature : HEDE (J.E.) (1921); Lunpevist (G.), Hepe (J.E.) 
& Sunpius (N.) (1940); Happıng (A.) (1941); Hepes (J.E.) (1942); 
WAERN (B.), THORSLUND (P.) & HENNINGSMOEN (G.) (1948). 


J. E. HEDE). 


URGRANTTS E RTE erter ee ee d Pre-Cambrian 


Of Swedish urgranit, old name of the primorogenic Svionian, 
or Svesofennian granites in Sweden, and the gabbros, diorites, etc. 
associated with these. (Compare Svionian). The urgranit series 
comprises the following principal members : 

Ultra-basic gabbro in Eastern Uppland. 


Acid granite. 
Intermediate granite. 
Basic granite. 
Quartz-diorite. 

. Diorite. 

. Gabbro. 

. Lherzolite, peridotite etc. 


rr Co oo 


Leptite system. 


Formerly, the urgranit series was interpreted as a sequence 
of differentiation products of a great granodioritic magma. 
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Nowadays, many petrologists assume different origins of the 
plutonic greenstones and the granites. Part of the former have 
been interpreted as metamorphic basic volcanics, part of the 
latter as granitized sediments and re-crystallized, intermediate 
and acid volcanics. 


Selected bibliography : MAGNUSSON (N.H.), ASKLUND (B.), 
HJELMQVIST (S.) and LunDEGärnpH (P.H.) in S.G.U. Series Aa (1928- 
1956); BACKLUND (H.G.) (1937); MAGNUSSON (N.H.) (1940); Back- 
LUND (H.G.) (1943); LuNpEcànpH (P.H.) (1946); MAGNUSSON (N.H.) 
(1949). 

(P. H. LuUNDEGÓRDH). 


VAGINATUM LIMESTONE ................... Ordovician 
Horm (1893). 


A group of stratigraphical subdivisions of the Orthoceratite 
limestone between the Platyurus and Lepidurus limestones inclu- 
ding (in descending order) Gigas, Obtusicauda, Raniceps, and 
Expansus limestones. Developed usually as gray or reddish- 
brown limestones, but including also glauconitiferous, oolitic, 
and finely nodular limestones, and in the central Baltic area also 
conglomerates. In the Siljan district there a conspicuous break 
below the Vaginatum limestone (JaANUSSON & Mutver, 1951) 
evidently exists, and in Gotland the Raniceps beds rest directly 
on the lowermost Middle Cambrian (THORSLUND, 1938). The 
following species have an extended stratigraphic distribution 
within the group : Cyclendoceras vaginatum (Schloth.), Pliomera 
fischeri (Eichw.), Ampyx nasutus (Dalm.), Lycophoria nucella 
(Dalm.). A closer study, however, may reveal that some of these 
species include several nearly related species or subspecies. 


See also: Orthoceratite limestone. 


Literature : MosERa (J.C.) (1890); Horm (G.) (1893); Horm 
(G.) (1901); THORSLUND (P.) (1938); BonriN (B.) (1949); Jaa- 
NUSSON (V.) & Moutver (H.) (1951); Bop (B.) (1955). 


(V. JAANUSSON). 


VAKKEJOKK BRECCIA C DONE Caledonian 


Kurrınc (O.) (1930) (G. F. F., Bd 52, pp. 647-673). A breccia 
of supposed tectonic origin above the basal sandstone of the 
Hyolithes zone at the Vakkejokk brook (Ortojokk), immediately 
to the north of Lake Torneträsk in the northern part of the 
Norrbotten Mountains. The fragments of the breccia are derived 
chiefly from the cystalline rocks of the Archean footwall of the 
Hyolithes zone; the matrix, however, is shaly and of Hyolithes 
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shale-type. Fragments of Hyolithes shale were also noticed in 
the breccia. At places the V. breccia has a somewhat tillite-like 
form. East of the Vakkejokk locality other breccias are met 
with, occurring, however, in the boundary zone between the 
Archean footwall and the sediments of the Hyolithes zone. 


(O. KULLING). 


MARKO GROUP ua icc SE d SE Pre-Cambrian 


Term introduced in 1927 by P. GEIJER for a series of sedi- 
mentary rocks in the Kiruna region, Northern Sweden. Rocks 
belonging to this group (in the Kovo area to the north of Kiruna) 
have been described as early as in 1877, by D. Hummer, who 
thought that they belonged to a complex of supracrustal rocks 
later known as Upper Hauki group, which was included in the 
Vakko group by GEIJER (1927). In 1884 and 1887, K. FREDHOLM 
studied the Vakko and Kovo areas to the north of Kiruna, 
according to unpunblished diaries in the archives of the Geolo- 
gical survey of Sweden. 

The Vakko group comprises conglomerates, sandstones, and 
phyllites with intercalations of limestone and dolomite. The basal 
conglomerate was discovered by A. GavELın in 1899. When N. 
ZENZEN and N. Sunpıus mapped the Kiruna region (see SUNDIUS, 
1914), they considered the Vakko group to be older than the 
basal rocks of the Kiruna series. (Compare this.) A. GAVELIN 
(1917) was of the same opinion. 

In 1927, P. GEIJER stated that the basai Vakko conglomerate 
contains several pebbles of granites which are younger that the 
Kiruna series. GEIJER included the Upper Hauki group (compare 
this) in the Vakko group, which he classed as Jatulian. 

In 1932, J. J. SEDERHOLM stated that Jatulian (with the Vakko 
group) belongs to the Karelian (Karelidic) cycle, and ever since 
this classification has been followed. (See Karelian.) 

Literature : HUMMEL (D.) (1877); FREDHOLM (K.) (1884, 1887); 
GAVELIN (A.) (1899, Diaries in the Archives of S.G.U.); SUNDIUS 
(N.) (1915); Gaverin (A.) (1917); GEIJER (P.) (1927); GEIJER (P.) 
(1931); SEDERHOLM (J.J.) (1932). 


(N.H. MAGNUSSON and P.H. LuNDEGÓRDH). 


VATANGINTIAN me dete eloge e epe el ee heal a Cretaceous 
BROTZEN (1945). 
See: WEALDEN. 


VAL TARR DLAYERS3054. more obest M Triassic 
TROEDSSON (1951). 
See: RHAETIC. 


TAMIA TER AR SERIES UMS rur Ue Poets Triassic 
TROEDSSON (1935, 1951). 
See: RHAETIC. 
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VANER SEDIMENTE A S. EE Quartar 

Von Post (L.) bei Sahlström, 1915. (Ancylus-Bildungen 
Horsr, 1899). 

Eine aus Ton, Schluff, Sand und Uferkies bestehende 
postglaziale, im Vánerbecken nach seiner Isolierung vom Meer 
abgelagerte Lagenserie. Laut von Post (1929) geschah die 
Absperrung des Vànersees vom Meer ziemlich gleichzeitig mit 
dem endgültigen Durchbruch des zentraljämtländischen Eissees 
in dem Tal des Indalflusses, den DE GEER als Grenze zwischen 
finiglazialer und postglazialer Zeit nimmt (vgl. diese Wörter bei 
Quartär). Die Vänersedimente reichen bis an die zu diesem 
Zeitpunkt ausgebildete Strandlinie, die Vänergrenze hinauf (V 
G 2). Ausser der höchsten marinen Grenze können nicht weniger 
als 10 Strandliniensysteme um das Vänerbecken herum unter- 
schieden werden, die alle auf Grund der ungleichförmigen 
Landhebung seit der Eiszeit — die älteren mehr, die jüngeren 
weniger — von N. nach S. geneigt sind. Die 5 ältesten davon, die 
Vänerbuchtgrenzen (V F G 1-5), vertreten zu dem finiglazialen 
Zeitabschnitt (s. dieses Wort) gehörende sukzessive Landhebungs- 
stadien, als der Vänersee noch eine Bucht des westlichen Meeres 
bildete. V F G 2 entspricht der Zeit der Absperrung des Ostsee- 
beckens vom Meer, als der Ancylussee (s. Ancylus-Ablagerun- 
gen) und sein erster Abfluss — der Sveafluss — bei Degerfors 
östlich vom Vänersee entstand. Die 5 jüngeren Strandlinien (V 
G 1-5) vertreten sukzessive Stadien der Entwicklung des 
Vänersees. Von Post glaubte anfangs, dass die zuerst beobachtete 
Vänergrenze (in der Regel V G 2) gleich alt sei wie die Litorina- 
Tapesgremze (s. Litorina-Ablagerungen), aber mit Hilfe von 
Pollenanalysen hat er später (1929) die verschiedenen Strand- 
linien folgenderweise datiert: V G 1 gehórt zu dem Übergang 
von finiglazialer zu postglazialer Zeit; V G 2 gehórt zu dem 
Zeitabschnitt, da die Transgression des Ancylussees im südlichen 
Teil des Ostseebeckens ihr Maximum erreicht und der Abfluss 
des Sees von Degerfors nach den dänischen Sunden verlegt wird: 
V G3 ist beinahe gleichzeitig mit dem Maximum der postglazialei. 
Meerestransgression, der Zeit der Litorina-Tapesgrenze; V G 4 
fällt wahrscheinlich in die erste Hälfte der Bronzezeit, also ca. 
1000 Jahre v. Chr., und V G 5 in ein fortgeschrittenes Stadium 
der Eisenzeit, also ungefähr in die Mitte des ersten Jahrtausends 
unserer Zeitrechnung. Die Strandlinien sind bisweilen ausgebildet 
als Uferwälle aus Geröll, doch häufiger als Blockgürtel und 
Erosionsterrassen in den Moränenabhängen, sowie als Akkumu- 
lations-terrassen im Anschluss daran. 

Die Vänersedimente bestehen hauptsächlich aus von den 
Strandzonen während verschiedener Zeitabschnitte ausgespiiltem 
und bei tieferem Wasser wieder abgelagerten Material. Sie be- 
stehen teils aus Akkumulationen von Sand und Kies (Vänersand, 
Vänerkies), die unterhalb steiler Anhöhen und Abhänge vor- 
kommen und deren Beschaffenheit sich in der Regel nicht von 
älteren solchen Ablagerungen unterscheidet, teils — und zwar 
an erster Stelle — aus Vänerton. 
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Der Vánerton wird gekennzeichnet durch seinen hohen 
Gehalt an Schluff, Lehm und Feinsand. Er ist von lockerer 
Konsistenz und ist deshalb im Gegensatz zu den älteren schwer- 
eren Tonsorten ein leicht zu bearbeitender Ackerboden. Der 
Vànerton ist weder warwig wie der Eismeerton, noch homogen 
wie die bei tieferem Wasser gebildeten, nicht warwigen Meertone, 
sondern weist eine von der Ablagerungsart bedingte, unregel- 
mässige, linsenförmige Abwechslung im Kleinen zwischen gró- 
beren und feineren, gewóhnlich ganz dünnen Schichten auf, was 
der Bodenart eine äusserst charakteristische Buntheit verleiht. 
An Farbe ist der Vänerton schmutzig grauweis mit verschiedenen 
Stichen ins Gelbe, zufolge der Eisenockerausscheidung, oder in 
dunkleres Grau, auf Grund von Einmischung organischer Sub- 
stanzen. Die Máchtigkeit des Vänertons ist gewöhnlich nur einige 
Dezimeter, kann aber stellenweise auf 2-3 m steigen. Gewöhnlich 
ruht er diskordant auf spätglazialem Bänderton, aber bei nie- 
drigen Niveaus wird er bisweilen von sog. postglazialem Brack- 
wasserton (s. dieses Wort) unterlagert. Der Vànerton enthàlt eine 
aus Süsswasserarten bestehende Diatomeenflora, gekennzeichnet 
durch einige Arenariaformen, die auch für die Ablagerungen des 
Ancylussees und des südbaltischen Eissees charakteristisch sind, 
wie Campylodiscus hibernicus (Ehb., Cymbella prostrata Berk., 
Cymatopleura elliptica (Bréb.) W. Sm, Epithemia turgida (Ehb.) 
Kütz, Gyrosigma attenuatum (Kütz.) Cl., Melosira arenaria Moore, 
Stephanodiscus astrea (Ehb.) Grun. u. a. Sporadisch treten jedoch 
einzelne Brackwasserarten auf, z. B. auf dem Kartenblatt Nyed 
in Sedimenten aus der Zeit des Versiegens des Sveaflusses, und 
auf dem Kartenblatt Mässvik, wo man annimmt, dass sie aus 
zerstörten Schichten von sog. Postglazialem Brackwasserton 
herausgeschwemmt wurden. 


Literatur : Horst (N.O.) (1899); von Post (I.) (1915) bei 
K. E. SAaHLSTRÖM; SANDEGREN (R.) (1916); JoHANSSON (S.) (1917); 
SANDEGREN (R.) (1920); SANDEGREN (R.) (1922); WESTERGäRD (A.H.) 
(1925); von Post (L.) (1925); SANDEGREN (RI (1927); von Post 
(L.) (1928); von Post (L.) (1929); Macnusson (N.H.) (1929). 


(R. SANDEGREN). 


VARANGER ICE AGE ................ EE e Caledonian 


KuLLInG (O.) (1942) (S.G.U., Ser. C, n? 445) proposed this 
aame for the so called Eocambrian Ice Age, the first traces of 
which were discovered by the Norwegian geologist REuscH (H.) 
in 1891 (N.G.U. Aarbog for 1891, pp. 78-85) in the Varanger 
fjord district of northern Norway. Tillite rocks and some varved 
shales of the Varanger Age have been found in various parts of 
the Caledonides in Scandinavia, Svalbard, Greenland and else- 
were. 

Kurring (O.) (1951) (S.G.U., Ser. C, n? 503) gave an account 
of several new tillite localities at the base of the Hyolithes Series 
along the eastern border of the Norrbotten Mountains and pu- 
blished a map showing the distribution of the occurrences of Eo- 
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cambrian glacial deposits round the Scandic (the Greenland- 
Norwegian sea). In Scandinavia, K. divided the rocks in question 
into four groups : 

1) Tillites, lying directly on the Archean bedrock, or, as is 
the case with the Bossekop tillite of the northernmost part of 
Norway, on folded late (?) Pre-Cambrian rocks. 

2) Tillites, lying directly on, or slightly above, the Eocambrian 
arkosic Sparagmite Series (principally in allochthonous com- 
plexes). These tillites are represented i.a. by the Längmarkberg 
tillites of the Västerbotten and the Jämtland Mountains and by 
the Moelv tillites of southern Norway. 

3) Tillites, lying on Eocambrian (dolomite) shale-sandstone 
series in northern Scandinavia. The Varanger fjord tillite belongs 
to this division. The tillite rocks in the east of the Rybachiy 
peninsula may also be included in this division. 

4) Tillitic rocks in metamorphic localities (little is known at 
present about this group). 

KULLINnG (O.) (1948) (Chapter on the Caledonides of Sweden 
in Lunpevst (G.). De svenska fjällens natur, Stockholm) designa- 
ted the Varanger Ice Age as the V. epoch, between the Risbäck 
epoch (q.v.) and the Vemdal epoch). 

(O. KULLING). 


VARGFORS CONGLOMERATE (Vargfors formation) 
See: SKELLEFTE FIELD. Pre-Cambrian 


VARVED SHALE (of the Varanger Ice Age) .... Caledonian 


Kurrinc (O.) (1938) (G.F.F., Bd 60, pp. 392-396) reported, 
that he had discovered varved shales with scratched and facetted 
pebbles in Eocambrian glacial deposits overlying the arkosic Spa- 
ragmite Series along the eastern marginal zone of the Caledonides 
in the provinces of Jämtland and Västerbotten and gave, (1942) 
(S.G.U., Ser. C, n° 445) a more detailed description of these 
varved shales. 

Kurrinc (O.) (1951) (S.G.U., Ser. C, n° 503) described a 
varved shale of Varanger Age from the Lake Sitojaure district 
of the Norrbotten Mountains. 


See: LÁNGMARKBERG SERIES and SITO TILLITE ROCKS. 
(O. KULLING). 


VAHVIG-LEHA» Sn E EE Quartar 
Siehe: BANDERTON. 
WAS TEN NAPPE = cir. Sees. RE RE Caledonian 


Kaustky (G.) (1953) (S.G.U., Ser. C, n° 528). A sequence of 
sedimentary rocks with volcanic intercalations (and some inclu- 
sions of Na-granite and serpentine, too). K. regarded the sequence 
to be the second nappe from below of his four nappes of the 
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Great Seve Nappe Complex in the Sulitelma-Salojaure area 
(Norrbotten Mountains). According to K. the sediments as well 
as the igneous rocks are of Lower Ordovician age. The Salo 
Nappe follows above and below lies the Pieske Nappe of the 
same author. 

(O. KULLING). 


VÄSTERGARN SHALE (« Westergarnsskiffern ») ... Silurian 
LINDSTRÖM (1882). 


Consists of thin layers of bluish-grey, soft marl, alternating 
with thin bands, nodules, and thin lenses of light grey fine-grai- 
ned, argillaceous limestone. — Gotland : Västergarn. — By LIND- 
STRÖM (1888), included in his division c (« Younger marl-shale 
and sandstone»); by van Horren (1910) referred to Baltica 
Marl; by MUNTHE, 1910, to « Marl-shale with lenses and bands of 
limestone » and by Deng (1921), included in Slite group. See also 
e Younger-marl-shale and sandstone v. 


Literature : LINDSTRÖM (G.) (1882). 
(J.E. HEDE). 


NEE ECH Ee EE Caledonian 


KULLING (O.) (1948) (The Caledonides of Sweden in LUNDQVIST 
(G.). De svenska fjällens natur 2nd ed., Stockholm) used this name 
for the epoch, during which the Vemdal quartzite, the Ström 
quartzite, the Ovikfjäll quartzite and the Laisberg sandstone were 
deposited and which K. supposed to be only a little earlier than 
the sedimentation of the lowest fossiliferous Cambrian beds in 
the Caledonian geosyncline in northern Europe. 


(O. KULLING). 


VEMDAL QUARTZITE (and Ström quartzite) .... Caledonian 


TORNEBOHM (A.E.) (1873) (S.G.U., Ser. C, n? 9). A thick se- 
quence of non-fossiliferous quartzitic rocks occurring along the 
eastern border of the mountains from the area S of Lake Storsjön 
in Jämtland trending to the S and SW and in the northernmost 
part of Dalarna passing over the Norwegian boundary. According 
to the original description, the unit consists of light and dark 
quartzites, sometimes dense and vitreous, sometimes containing 
grains of felspar, and sometimes conglomeratic with small pebbles 
of milky quartz. Upwards the quartzites merge into fine-grained 
white quartzitic sandstone, generally distinctly stratified and 
sometimes containing seams of coarse slate. T. placed the V. 
quartzite in the lowest part of his Seve Group. 

SvENONIUS (F.) (1881) (S.G.U., Ser. C, n? 45) reported that 
a series of quartzites with intercalated shales and identical with 
the V. quartzites lay below fossiliferous Cambrian alum shale 
along the border of the mountains in northern Jämtland and Än- 
germanland. Below the quartzite is red arkosic sandstone of spa- 
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ragmite type. The same author gave in the following year (1882, 
S.G.U., Ser. C, n? 9) some new data about the stratigraphic posi- 
tion of the Vemdal quartzite in Härjedalen. The Cambro-Silu- 
rian of the eastern facies was here said to be exposed in valleys 
and with their surrounding hills and low mountains built up of 
Vemdal quartzite. With his experience of more northerly areas he 
believed it probable that the Cambro-Silurian was deposited in 
old valleys, cut in Ström quartzite. 

Scmörz (O. E.) (1882) (Nyt Mag. for Nat. Vidensk., Bd 27, 
pp. 154-216) proved, however, from the area to the east of Lake 
Fämunden in Norway that quartzite of Vemdal type was super- 
imposed upon Ordovician limestone but that quartzite of the 
same type also occurred below the gray sparagmites which formed 
a part of the substratum of the Orthoceras limestone. 

Höcsom (A. G.) (1888) (G.F.F., Bd. 10, p. 12-17) held that 
the Vemdal quartzite in Härjedalen is superimposed upon rocks 
of varying age, Archean crystalline rocks, red sparagmite, Cam- 
brian and Orthoceras limestone; and that the stratigraphical gap 
between the Orthoceras limestone and the Vemdal quartzite was 
obviously fairly wide. At the same meeting TORNEBOHM (A. E.), 
BRÖGGER (W.G.) and HöGBom (A.G.) discussed the possibilities 
of thrusting as a solution to the actual problems. 

Horsr (N. O.) (1889) (G.F.F., Bd 11, pp. 33-35) had observed 
quartzite of the same type as the above superimposed upon Upper 
Cambrian shales in the area of Lake Ormsjón at the eastern bor- 
der of the Vàsterbotten Mountains, and considered the quartzite 
to be younger than the underlying sedimentary rocks. 

ScHiötz (O. E.) (1890) (Nyt. Mag. for Naturvidensk., Bd 32, 
pp. 1-98) divided, in the same way as in 1882, the quartzites of 
the Vemdal type into quartzites older than, and younger than, 
the fossiliferous Ordovician. The difficulties arising from such a 
supposition he tried to solve by assuming inversions of strata and 
intrusion of granite magma, which had partly swallowed up the 
V. quartzite and crystalized at the site of the former quartzite. 

Hocsom (A.G.) (1891) (G.F.F., Bd. 13, pp. 45-64) said that 
inversions in the sense of Schiótz do not occur and that his 
theory of absorbtion did not solve the problems connected with 
the V. quartzite; and the quartzite was without doubt younger 
than the Ordovician Orthoceras limestone. 

Hocsom (A.G.) (1894) (S.G.U., Ser. C, n° 104) described the 
V. quartzite as partly Cambro-Silurian but partly of uncertain 
age and also linked with it, the quartzite of Mts Oviksfjallen, the 
quartzite of Stróms Vattudal in the north-eastern part of Jämt- 
land (called the Stróm quartzite), and some minor occurrences 
of quartzite in the eastern Cambro-Silurian in the area around 
Lake Storsjón. H. held that the quartzites were probably for the 
most part autochthonous. 

TÖRNEBOHM (A.E.) (1896) (K. Vet.-Akad. Handl., Bd. 28, n9 5) 
in his volume on the geology of the central part of the Scandina- 
vian Caledonides placed the V. quartzite as the lower part of the 
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upper division of his Seve Group. Above, he placed the Light 
coloured and red sparagmite; below, the Biri liraestone and the 
Grey sparagmite with associated slates and quartzites. The V. 
quartzite and other rocks of the Seve Group were regarded as 
belonging to the upper part of the Upper Algonkian T. separated 
the quartzite of Mts Oviksfjällen, the Ovikjäll quartzite, from the 
V. quartzite and placed the former in the lower part of the Cam- 
brian. Certain occurrences of the V. quartzite, superimposed upon 
fossiliferous Cambro-Ordovician along the eastern border of the 
mountains were held to be parautochthonous and to correspond 
to T :'s overthrust sheets of the second order. 


Wiman (C.) (1897) (Bull. Geol. Inst. Uppsala, Vol. 3, pp. 269- 
304) discussed Cambro-Silurian quartzite of eastern and of west- 
ern facies, and regarded the Vemdal quartzite in the south and 
the Ström quartzite in the north to be different parts of the 
same eastern quartzite zone. W. designated the Oviksfjäll quart- 
zite as the southern part of a more westerly zone; W. did not 
accept TORNEBOHM’s view of overthrust V. quartzite and arrived 
at the conclusions that the sedimentation of the V. quartzite 
started in the Upper Ordovician and continued into the Silurian, 
that the sedimentation of the Stróm quartzite began in the 
lowermost Ordovician, and that the Ovikfjäll quartzite was mairily 
Ordovician in age. 

TORNEBOHM (A. E.) (1897) (G. F. F., Bd 19, pp. 483-487) called 
attention to the untenability of W :’s arguments and to his misin- 
terpretation of the stratigraphical and tectonic conditions. 

TORNEBOHM (A. E.) (1901) (S. G. U., Ser. Ba, N° 6) figured 
on a geological map of Sweden the distribution of the Vemdal- 
Stróm quartzites of the Swedish Caledonides. On his geological 
map of Northern Europe (Geologisk öfversiktskarta ófver Norden 
Stockholm 1908) the same author united the Vemdal-Stróm 
quartzites with the upper sparagmites under one common desi- 
gnation: the Upper Sparagmite division of Algonkian. 

Höcsom (A. G.) (1909) (G. F. F., Bd 31, pp. 289-346) accepted 
TORNEBOHMS view on minor overthrusting of V. quartzite over 
fossiliferous eastern Cambro-Silurian but considered the Vemdal 
quartzite, the Stróm quartzite and the Ovikfjàll quartzite to be 
quartzitic facies of the Cambro-Silurian. 

In publications by e.g.: LIDÉN (R.) (1911) (S.G.U., Ser. C, 
n° 235); HócsoM (A.G.) (1913), Fennoskandia, Handb. d. reg. 
Geol., Bd. 4 : 3, H. 13, and 1920 (S.G.U., Ser. C, n? 140, 2nd ed.), 
FnópiN (G.) (1920) (S.G.U., Ser. C, n? 299), and 1921 (G.F.F., 
Bd. 43, pp. 157-176), 1922 (G.F.F. Bd. 44, pp. 623-662) the 
Cambro-Silurian age and the autochtonous character of the Vem- 
dal, Stróm and Ovikfjäll quartzites was accepted. 

ZENZEN (N.) (1932) (G. F. F., Bd 54, pp. 533-534) held, that 
the V. quartzite in the parish of Idre in northernmost Dalecarlia 
evidently was thrusted over Cambrian of eastern facies, since 
Archean granite was found between the V. quartzite and its 
underlying Cambrian sediments. The establishment of this fact 


408 
(Vemdal Quartzite (and Ström quartzite), continued) 


was of decisive importance. Z. calculated the total amount of the 
thrusting to be more than 30-40 km. 

ASKLUND (B.) (1933) (S. G. U., Ser. C, N9 377) gave some 
informations about similar conditions in southern Jämtland and 
Härjedalen. He did not prove, however, whether the V. quartzite 
was superimposed upon sparagmitic rocks or if they represented 
an eastern facies of the same. 

KULLINnG (O.) (1934) (G. F. F., Bd. 56, pp. 60-64) held that 
the V. quartzite at the Caledonian border zone in southern 
Lapland (here called the Ström quartzite) is bounded by red 
sparagmite an the latter by Archean igeneous rocks. For that 
reason he believed the quartzite to be superposed upon the spa- 
ragmite. K. correlated the over-thrusted Vemdal-Ström quartzite 
with the autochtonous quartzite of a similar development but 
underlying the fossiliferous Cambrian, and referred them to the 
lowest Cambrian. 

ASKLUND (B.) and THORSLUND (P.) (1935) (S. G. U., Ser. C, 
N° 382) and Askıun (B.) (1935) (S. G. U., Ser. C, N° 387) gave 
further evidence for their opinion about the position of the 
quartzite (the Vemdal quartzite of SvENoNIUS or the Quartzite- 
shale Series of ASKLUND and THORSLUND) between fossiliferous 
Cambrian and the Sparagmite Series, based partly on SVENONIUS 
earlier investigation of 1881, and partly on their own field-works 
carried out in Ängermanland and southern Lapland. The name 
Ström quartzite they reserved for the quartzites of the outlying 
quartzite nappe in the easternmost part of the Caledonian border 
zone. 

At the base of the Quartzite-shale Series of A. and T. (wich 
they regarded as aoutochthonous) there occurs a tillite-like 
sediment-breccia. The part of the sequence that underlies the 
fossiliferous Cambrian the authors designated as sub-Cambrian. 

ASKLUND (B.) (1938) (S. G. U., Ser. C, N° 417) gave a general 
summary of the distribution of the Vemdal-Ström quartzites and 
related rocks in the middle part of the Swedish Caledonides. 

Kurrinc (O.) (1942) (S. G. U., Ser. C, N° 445) gave a detailed 
description of the Stróm quartzite of his Blaik Nappe at the 
eastern marginal zone of the Västerbotten Mountains. The tillitic 
rocks below the S. quartzite Series was named Làngmarkberg 
Series (q. v.) 

KULLING (O.) (1944) (The Caledonides of Sweden in Lunpg- 
vist (G.): De svenska fjällens natur, Stockholm) regarded the 
Ovikfjäll quartzite as equivalent to the Vemdal-Stróm quartzites 
and with the same tectonic position as a part of the great Blaik- 
Vemdal Nappe. 

ASKLUND (B.) (1954) (G. F. F., Bd 76, pp. 128-144) gave 
information on the superposition of fossiliferous Cambro-Silurian 
upon Ovikfjàll quartzite and referred the whole sequence to the 
above-mentioned tectonic unit. 

(O. KurriNG). 
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VEMDAL (Quarizite) NAPPE .................. Caledonian 


ASKLUND (B.) (1933) (S. G. U., Ser. C, N9 377) used the name 
Vemdalsfjäll Nappe for a tectonic unit, embracing the Vemdal 
quartzite and a part of its underlying Archean rocks, overthrust 
over the Cambro-Silurian along the eastern border-zone of the 
Caledonides in southern Jämtland and Härjedalen. 

ASKLUND (B.) (1938) (S. G. U., Ser. C, N? 417) changed the 
name of the above-mentioned tectonical unit to the Vemdal 
quartzite Nappe. 

Kurring (O.) (1944) (The Swedish Caledonides in LUNDQVIST 
(G.): De svenska fjällens natur, Stockholm) proposed an abbre- 
viation of the name of the unit to Vemdal Nappe. He figured the 
distribution of the sedimentary portion of the nappe of the 
Swedish Caledonides and included in it the area of the Ovikfjäll 
quartzite. 

KurriNc (O.) (1950) (G. F. F., Bd 72, pp. 481-486), ASKLUND 
(B.) (1951) (G. F. F., Bd 73, pp. 525-527) and 1954 (G. F. F., Bd 76, 
pp. 128-144) arrived at the conclusion, that the Vemdal Nappe 
of southern Jámtland and Härjedalen, the Olden Nappe of 
western Jämtland, and the Blaik (Stróm quartzite) Nappe of 
northern Jämtland and Lapland represented one and the same 
great tectonic unit. 

(O. KurriNG). 


VERUS CONGLOMERATE = Rödmölla conglomerate 
(Haopına (1927). Cretaceous 
See: SANTONIAN. 


VERUS ZONE (Actinocamax verus zone) ..... .. Cretaceous 
Mosere (1880). 
See: SANTONIAN. 


VESTANAISERIESSUC TEE Mr ae Pre-Cambrian 


In North-Easternmost Skäne (Scania) and the adjacent part 
of Blekinge, was at first studied by DE Geen (G.) (1886) and later 
described by BÄckström (H.) (1897). The Vestanä series consists 
of acid, intermediate and basic volcanics, which are most fre- 
quently strongly metamorphic, further of quartzite with conglo- 
merate intercalations, and mica schists .The quartzite locally 
contains thin layers of iron ore. The quarzite and mica schists are 
younger than the volcanics. 

The Vestanä series belongs to Gothian. Macnusson (N.H.) 
(1957) parallels it with the Ämäl series. (See Gothian). 

Literature : DE GEER (G.) (1886); DE GEER (G.) (1889); BÄck- 
sTROM (H.) (1897); Macnusson (N.H.) (1957). 

(P.H. LUNDEGåRDH). 
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VESTERVIK GROUP (Vestervik series) ....... Pre-Cambrian 


Term introduced in 1907 by Svenonius (F.). The Vestervik 
region in North-Eastern Smäland is essentially composed of pure 
quartzite and felspar-quartzite grading into secondary microcline- 
granite (acid Smäland granite; compare Smäland-Filipstad gra- 
nite series). Mica schists as well as small quantities of limestone 
and iron ore also occur. The Vestervik group is older than the 
Småland porphyries. MAGNUSSON (N.H.) (1949) parallels it with 
the sedimentary rocks of the Ämäl series. (Compare Gothian.) 


Literature : GAVELIN (A.) (1904); SvENoN1vs (F.) (1905); Sve- 
NONIUS (F.) (1907); SvENoNrUs (F.) (1914); KnoxsrROM (T.) (1946); 
MAGNUSSON ON HI (1949); pu Rietz (T.) (1949); BackruNp (H.G.) 
(1950). 

(P. H. LuNDEGÀRDH). 


MVELTLLANDANSEHIES! IR 2 NIE Pre-Cambrian 


Term introduced in 1949, by MAGNUSSON (N.H.), for a series 
of supra-crustal rocks in the Vetlanda region, Central Smäland. 
These have been studied transiently by various geologists, inter 
alia Horst (N.O.). (Compare the bibliography given below.) 
Hepstrom (H.) has mapped most of the Vetlanda series. His map 
and the results of his petrological investigations in the Vetlanda 
district have not been published, however. 

The Vetlanda series consists of metamorphic sandstones 
(quartzitic rocks) intermixed with conglomerates and argillaceous 
sediments, and sometimes limestone, too. Volcanics, especially 
basic lava and tuffs, are also frequent. In the basic tuffs, layered 
iron ore has locally been met with. 

The Vetlanda series is older than the Smäland porphyries. 
MAGNUSSON parallels it with the Ämäl series. (Compare Gothian.) 

Literature : Horst (N.O.) (1885); STOoPLE (M.) (1892); Nor- 
DENSKJOLD (O.) (1893); NORDENSKJÖLD (O.) (1895); MAGNUSSON 
(N.H.) (1949). 

(E. ÅHMAN and P.H. LuNDEGÀRDH). 


VIRIJAURE CONGLOMERATE ............... Caledonian 
Kaurskv (G.) (1953) (S. G. U., Ser. C, N° 528). A conglome- 
ratic bed in the Stalo Series. 
See: STALO SERIES. 
(O. Kurna). 


VIRISSEQUAHTZITE (Series) Tere wer een Caledonian 


KULLING (O.) (1925) (G. F. F., Bd 47, pp. 367-375) used the 
name V. quartzite, proposed by QUENSEL (P.) (personal commu- 
nication), for a sequence of quartzite phyllites of a somewhat 
arkosic character and located in the central part of the western 
Cambro-Silurian of the Vásterbotten Mountains. In a preliminary 
report (necessitated by his recent discovery of the first Silurian 
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fossils in Swedish Lapland) K. held the V. quartzite to be the 
lowest beds of the sequence surveyed. 

KurriNa (O.) (1933) (G. F. F., Bd 55, pp. 167-422), after 
having surveyed the so called Bjórkvattnet-Virisen region in the 
above-mentioned part of the Västerbotten Mountains placed the 
V. quartzite, often called the V. Series, as the uppermost series 
in the western Cambro-Silurian. K. gave a detailed description 
of the series. Below: the Lövfjäll Series. Both series are of 
Silurian age and younger than the Middle Llandovery. 

Kautsky (G.) (1947) (G. F. F., Bd 69, pp. 135-136) placed 
the V. quartzite in the Eo-Cambrian since no similar thick 
quartzite series were known to him from higher parts of the 
Silurian, neither in its eastern nor in its western facies. 

Kurtine (O.) (1947) (G. E F.. Bd. 69, p. 139 and 475-485) 
held that no tectonic boundary exists between the Viris Series 
and the underlying Lövfjäll Series. The latter is superimposed 
upon the fossiliferous Broken Series of Middle Llandovery age. 

KurLiNc (O.) (1955) (S. G. U., Ser. Ca, N° 37) gave a sum- 
mary of the distribution of the V. Series within the Västerbotten 
Mountains and held the V. quartzite as the possibly youngest 
member of the pre-orogenetic Silurian of the Scandinavian 
Caledonides. 

Previously in 1925 BackruNDp (H.) (G. F. F., Bd. 47, pp. 155- 
180) had mentioned the same sediment series, for which KurriNG 
later introduced the names Viris, Lövfjäll, Vojtja, and Gilliks 
Series, and regarded them as a Flysch formation. 


(O. Kuruna). 


VISBY GROUP (« Wisby-gruppen ») .............. Silurian 
LINDSTRÖM (1861). 


The oldest of the three divisions into which LINDSTRÖM in 
1861 divided the strata of Gotland. In this group three subdivi- 
sions were distinguished, viz., in descending order : 

c. « The encrinite limestone». « A hard, crystalline limestone 
abounding in stems and fragments of encrinites; here and 
there red and lying in regular ashlar-like blocks ». « The 
limestone is interbedded with extremely thin, blue marl- 
bands, in which well preserved brachiopods and corals 
occur in great abundance ». 

b. « Marl alternating with bands of grey limestone, which become 
thicker and more numerous towards the top, whereas the 
marl-bands become thinner and thinner and more rare and 
finally disappear ». 

a. « Light bluish-grey or sometimes greenish, highly clayey marl, 
which easily breaks up into thin plates». « This marl is 
interbedded with thin bands (about 1 inch thick) of a dense, 
fine-grained, light grey limestone most often consisting of 
worn and rolled fragments of corals of the genera Halysites, 
Heliolites, and Favosites. Beautiful and distinctly developed 
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crystals of pyrite are also found in abundance. Particularly 
characteristic of this formation are the numerous, fine, 
black-coloured alga-like prints, which come to light when 
the thin marl-plates are split ». 
Overlain by « Middle Gotland ». — North-western Gotland: a 
narrow belt along the coast from a little north of Gnisvärds 
fiskläge (fishing-village), in the parish of Tofta, to Hallshuk, in 
the parish of Hall. — The deposits included by LINDSTRÖM in 
Visby group are now referred to Lower Visby marl, Upper Visby 
marl, and Hogklint group. 


Literature : LINDSTRÖM (G.) (1861). 
(J.E. HEDE). 


VISBYSLIMESTONES** CEET Silurian 
MURCHISSON (1847). 


A name used by MURCHISON for subdivision f of his « North 
Gothland >, q. v., by LINDSTRÖM (1882), for subdivisions b and c 
of his Visby group, q.v., and by Marr (1882), probably as a 
synonym for subdivision f of « North Gothland ». 


Literature : MURCHISON (R.L) (1847); LINDSTRÖM (G.) (1882); 
Mann (J.E.) (1882). (J.E. HEDE). 


VIS BY SIVA RIVA A e EE Silurian 
SCHMIDT (1890). 


Name by Scumipt applied to LiNDSTRöM’s division c (« Young- 
er marl-shale and sandstone », q. v.) in the Visby district (« The 
Visby fauna»). — In 1930 WEDEKIND & Tripp used the name 
Visby marls (« Die Visby Mergel») for those marls in Gotland 
which « are characterized by the corals Chono- and Dinophyl- 
lum >. 


Literature : SCHMIDT (F.) (1890); WEDEKInD (R.) & Tripp (K.) 
(1930). (J.E. HEDE). 


« VISBY ZONE» (« Visbyzone») .................. Silurian 
SCHMIDT (1890). 


The oldest of the three divisions into which Scuwipr in 1890 
divided the strata of Gotland. In this division were included 
LiNpsTROÓM's divisions a to e (i.e. « Oldest red shale beds with 
Arachnophyllum », Stricklandinia marl, « Younger marl-shale 
and sandstone », « Limestone with marl-bands, or oólite in south- 
ern Gotland », and Pterygotus beds) as far as the Visby district is 
concerned. According to Scumipt 1890, overlain by « Middle or 
North Gotland». — For « Wisbyzone » of ScuHwipr 1859, see 
« North-western or Visby zone ». 


Literature : Scumipt (F.) (1890). 
(J. E. HEDE). 
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VISINGSO SERIES (Visingsö system) ........ Pre-Cambrian 

Term introduced by NarHorst (A.G.) in 1879. This series 
appears on the shores of Lake Vättern as well as on Visingsö 
and some islets in Lake Vättern. Further, it occupies isolated 
small areas at Lake Stensjön, S. E. of Jönköping, Lake Skagern 
in Northern Vestergötland, and Lake Möckeln in Eastern 
Vermland. 

The series was distinguished by HERMELIN (S.G.) as early 
as in 1804. According to NATHORST (1879), it is composed of white 
and yellowish sandstones overlain by sandstones with intercalated 
red and green shales, upwards followed by shales with layers or 
lenses of limestone. He regarded the series as a fresh water or 
firth formation contemporaneous with, or older than, the Lower 
Cambrian Mickwitzia (Eophyton) sandstone. He also called 
attention to some structures possibly of organic origin. LINNARS- 
SON (G.) (1880) considered the series as older than the Lower 
Cambrian Mickwitzia sandstone, an opinion which was adopted 
by Narngonsr in 1884. On the other hand, Horm (G.) (1885) classed 
it as post-Silurian. From this time, its age has been repeatedly 
discussed. In 1884, NarHomsT stated that the series should be 
younger than the metamorphism of the Almesàkra series and this 
opinion has never been disputed. In 1901, TónNEBoHM (A.E.) traced 
pebbles of Almesäkra rocks in a conglomerate belonging to the Vi- 
singsö series, and GavELIN (A.) (1907) proved that the latter is also 
younger than the metamorphism of the Almesákra series. SEDER- 
HOLM (J.J.) (1897) included the Visingsö series in Jotnian. From 
this time till 1925, most geologists regarded it as post-Silurian, 
however. DE GEER (G.) (1905) was thus inclined to refer it to 
Devonian, and, for lithological reasons, TÖRNEBOHM (1901) com- 
pared it with the Kägeröd series (Keuper) in Scania. The latter 
opinion was adopted by GavELIN (A.) (1907), EricHstäpt (F.) 
(1908), and HöcBom (A. G.) (1913). A positive proof of its older 
age was presented by RosÉN (S.) (1925), who found pebbles of 
Visingsö rocks in a conglomerate at the base of the Ordovician 
(in Sweden known as Dictyonema shale) at the northern end 
of Mount Omberg in Östergötland. The Visingsö series should 
thus be pre-Ordovician and, according to RosÉN, probably pre- 
Cambrian, too. In 1925, GAVELIN re-interpreted RosÉN's inves- 
tigations as rather indicating an early Cambrian age, however. 
GAVELIN suggested that the series should be older than the 
marine Lower Cambrian and that it had probably been deposited 
in an estuary, partly perhaps supra-aquatic. In 1927, ASKLUND 
(B.) correlated the series with the sparagmites of Southern 
Norway and in 1931 he designated it as Eocambrian, or late 
pre-Cambrian. The opinion that the Visingsö series stands closer 
to Cambrian than does any other Swedish Algonkian series 
seems to have been generally adopted. Happine (A.) (1927) 
proved that some structures which Wıman (C.) in 1915 had inter- 
preted as calcareous display inorganic (probably conglomeratic) 
nature. In 1929, Happ1ne put forward the following stratigraphic 
scheme : 
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. Dark grey shale with limestone nodules. 
. Red and green sandstone with conglomerates. 
. Green sandstone. 
. Red shale interstratified with green and red sandstone. 
. Yellow sandstone. 
Archean. 


CorriNi (B.) (1951) has divided the Visingsö series into three 
groups: 


FN VW ee or 


Thickness, m 
See eee Nee > 580. 
2. Arkoses; frequently variegated sandstones 
with varying grain size and in part rich in 
felspar Ar detec ote tae ee ee > alo: 
TY ellowssandstoney nenn = 145. 
Corrını thinks that, immediately before the formation of 
the Visingsö series, the climate ought to have been as humid as 
to be able to effect strong chemical weathering, During the 
evolution of the second group, the climate should have been 
dryer and cooler. During the deposition of the shales, the climate 
ought to have changed to a warm and humid one. Corriwrs field 
observations indicate an Eocambrian age of the Visingsö series. 


Selected bibliography : NATHORST (A.G.) (1879); LINNARSSON 
(G.) (1880); NarHonsT (A.G.) (1884); Horm (G.) (1885); NATHORST 
(A.G.) (1886); SEDERHOLM (J.J.) (1897); TÖRNEBOHM (A.E.) (1901); 
DE GEER (G.) (1905); GAVELIN (A.) (1907); ErcustrApt (F.) (1908); 
Hocsom (A.G.) (1910); Höcsom (A.G.) (1913); Wiman (C.) (1915); 
Rosen (S.) (1925); GAVELIN (A.) (1925); ASKLUND (B.) (1927); 
Happing (A.) (1927 and 1929); AskruNp (B.) (1931); Corrını (B.) 
(1951). 

(A. Höcsom T and N.H. MAGNUSSON). 


VOJTJA CONGLOMERATE 
[V. quartzite, V. Series.] 


QUENSEL (P.) (1922) (G. F. F., Bd. 44, pp. 674-677) introduced 
this name for a coarse quartzitic conglomerate of somewhat 
doubtful stratigraphic position and significance in the middle and 
northern parts of the Västerbotten Mountains. As Vojtja con- 
glomerate Q. originally classed conglomerates in Mt. Gimjafjället 
and Mt. Luspatjákko (Västerbotten) but later also included the 
Portfjall conglomerate in northern Jämtland. The V. conglomerate 
received its name from Lake Vojtjajaure in the central part of 
the Västerbotten Mountains, where it is especially well develo- 
ped. As early as 1896, Svenonıus (F.) (G. F. F., Bd. 18, p. 345) 
had observed a quartzite conglomerate — which he called 
«quartz kakelag» — in Mt Daunefjàllet about 30km to the 
south of Lake Vojtjajaure. It was also compared by S. with 
the Portfjäll conglomerate in Jämtland. 


Beskow (G.) (1925) (G. F. F., Bd. 47, pp. 145-151) reported 
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a quartzite conglomerate immediately below the thick sequence 
of volcanic beds of the « Mesket Series » in Mt. Södra Storfjället 
in the western parts of the Västerbotten Mountains. This he 
correlated with the V. conglomerate on account of its volcanic 
matrix (« Mesket cement»), and in accordance with the termi- 
nology used by QuENSEL (P.) designated as « Vojtja B > conglo- 
merate. 

Höcsom (A.) (1925) (S. G. U., Ser. C, N° 329) described a 
quartzite conglomerate from the western Cambro-Silurian of 
the south-western Västerbotten Mountains where, together with 
an overlying limestone bed, it formed a distinct horizon, sepa- 
rating an upper and a lower sequence of phyllitic strata. H. 
suggested that the conglomerate and the succeeding limestone, 
were of a Lower to Middle Ordovician age. (The conglomerate 
has subsequently been recognized as a typical Vojtja conglo- 
merate). 

Kurring (O.) (1925) (G. F. F., Bd. 47, pp. 367-375) discussed 
the Vojtja conglomerate in the eastern part of the central Väster- 
botten Mountains and regarded it as representing approximately 
the same stratigraphic level as a fossiliferous limestone in more 
westerly parts of the same area. Due to a false conclusion about 
the age of the limestone, the conglomerate was erroneously 
referred to the Llandovery. 

KuLLInG (O.) (1933) (G.F.F., Bd. 55, pp. 176-422) gave a 
detailed account of the stratigraphy in the Björkvattnet — 
Virisen area in the central parts of the western Cambro-Silurian 
of the Västerbotten Mountains. The V. couglomerate was here 
looked upon as the transgression conglomerate of the Silurian. 
The determination of the age of the conglomerate and of the 
overlying Slátdal limestone Series of the same author, was based 
on a thorough examination of the collected fossils. The sediments 
immediately below the V. conglomerate were called by K. the 
Gilliks Series (q. v.) 

Du Retz (T) (1935) (G. F. F., Bd 57, pp. 133-260), 1936 
(G. F. F., Bd. 58, pp. 425-438) discussed the quartzite conglome- 
rates of the north-westermost part of the province Jämtland and 
regarded them (especially the quartzite conglomerate of Mt. 
Portfjället) as equivalent to the Vojtja conglomerate. 

Höcsom (A.) (1938) (N. G. T., Bd 18, pp. 221-274) published 
a geological map of the southern and middle parts of the western 
Cambro-Silurian of the Västerbotten Mountains to show the 
distribution of the Silurian with its basal Vojtja conglomerate, 
and the pre-Silurian with its included ultrabasic rocks. For 
the Ransaren-Virisen-Bjórkvattnet syncline to the east, he 
accepted KurrIiNG's results of 1933. For the western parts, from 
Mt. Södra Storfjället in the north to the southern boundary of 
the province Västerbotten, he principally made use of his own 
and Du Rietz (T.) prospectings. Thus, the quartzite conglome- 
rates of the southern part of Mt. Södra Storfjallet and the 
Remdalen district were classed as Vojtja conglomerates. 

KuLLINnG (O.) (1938) (G.F.F., Bd 60, pp. 153-176) gave some 
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new information on the geology of the Mesket-Gabbi region of 
the northern part of the Västerbotten Mountains and of Mt Södra 
Storfjället. The V. conglomerate of the former region was sepa- 
rated from the more deeply situated Mesket volcanics by a thick 
sequence of sedimentary rocks, like the whole stratigraphic se- 
quence of the region occuring in a high metamorphic facies. In 
Mt. Södra Storfjället K. agreed with Höcsom (A.) and Du RIETZ 
(T.) in regarding the quartzite conglomerate in the southern part 
of the mountain as equivalent to the Vojtja conglomerate. 

Kurrinc (O.) (1941) (G.F.F., Bd. 63, pp. 101-116) discovered 
a quartzite conglomerate in the Ikisjaure-Mavasjaure region in 
the south-western parts of the Norrbotten Mountains and above 
the conglomerate fossiliferous calcareous slates (later also lime- 
stone). The conglomerate was characterized as a typical Vojtja 
conglomerate. 

Harres (T. B.) (1941) (Geologie en Petrologie van het Zuid- 
oostelijke Artfjäll zuidelijk zweedsch-Lapland, Diss. Amster- 
dam) described polymict conglomerates in the mica-schists of the 
eastern part of the Artfjället Massiv in the north-western parts 
of the Väasterbotten Mountains and referred these conglomerates 
to the Vojtja conglomerate Series. 


Du Herz (T.) (1941) (S.G.U., Ser. C, n° 439) described quart- 
zite conglomerates from the Remdalen district and from some 
other districts of the southern part of the Västerbotten Mountains 
and classed them as Vojtja conglomerates. 


Kurring (O.) (1947) (G.F.F., Bd 69, pp. 475-485) reported a 
quartzite underlying a fossiliferous limestone sequence in the 
western Cambro-Silurian to the east of Lake Vastenjaure in the 
western part of the Norrbotten Mountains, and regarded the 
quartzite as equivalent to the Vojtja clastics in the Västerbotten 
Mountains. 

Kaurskv (G.) (1949) (G.F.F., Bd 71, pp. 253-284) in his ge- 
neral survey on the stratigraphy of the western Cambro-Silurian 
of the Scandinavian Caledonides recorded two newly discovered 
occurrences of rocks which he considered to belong to the Vojtja 
Series, viz a quartzite conglomerate in the Vuortnajokk valley 
of the southernmost Norrbotten Mountains, regarded as river-bed 
deposits, and white and green quartzite superimposed upon phyl- 
lite with two intercalated limestone beds in the uppermost part 
of the sediment sequence in the Sulitelma-Salojaure region in 
the western part of the Norrbotten Mountains. 


MARKLUND (N.) (1952) (G.F.F., Bd 74, pp. 353-384) gave a 
summary of the distribution of the Vojtja Series in the Sarvas 
region at the boundary between the Västerbotten and the Norr- 
botten Mountains. 

Kaurskv (G.) (1953) (S.G.U., Ser. C, n? 528) mentioned three 
localities for V. conglomerates and quartzites in the Sulitelma- 
Salojaure area. Two of them seem to represent the above men- 
tioned V. conglomerate between Lake Ikisjaure and Lake Mavas- 
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jaure which Kaurskv placed in the uppermost part of his Pieske 
Nappe. The third, a light-coloured quartzite (the same as Kaut- 
sky’s white and green quartzite of 1949), is situated at the Nor- 
wegian boundary, south-west of Lake Virijaure and is taken by 
the author as the uppermost sedimentary rock in his higher 
metamorphic Gasak Nappe. The above-mentioned quartzite to 
the east of Lake Vastenjaure which KurriNa (1947) supposed to 
be basal quartzite of the Silurian and equivalent to the Vojtja 
conglomerate, was placed by Kaurskv in his Upper Ordovician 
sequence of his Pieske Nappe. 

KuLLInG (O.) (1955) (S.G.U., Ser Ca, n? 37) gave a general 
survey of the Vojtja conglomerates and quartzites of the Väster- 
botten Mountains. As true Vojtja sediments, he accepted only 
the clastics of the north-south trending synclinal zone across the 
Lakes Ransaren, Virisen and Bjórkvattnet and of the Mesket- 
Gabbi area. The conglomerates of the Remdalen district and of 
the southern part of Mt. Södra Storfjället were considered to be 
older and referred to the Ro Series of Lower Ordovician age. The 
Portfjäll quartzite conglomerate of Northern Jämtland was refer- 
red also the same series too. 

The Vojtja Series and the Slätdal limestone Series constitute 
together a transgression sequence, and for that reason K. unified 
his two series of 1933 into one, the Vojtja-Slätdal Series. 


See: Slätdal Series. 
(O. KULLING). 


NOITIASSLÄATDAL SERIES ........ ie e Caledonian 


KurLIiNG (O.) (1955) (S.G.U., Ser. Ca, n? 37) united his two 
series, the Vojtja Series and the Slätdal Series of 1933 into one 
series, The V.-S. Series, constituting the first Silurian transgres- 
sion sequence in the geosynclinal area. 


See: THE VOJTJA SERIES and THE SLÄTDAL SERIES. 
(O. KULLING). 


VOLBORTHELLA TENUIS (and Platysolenites antiquissimus) 
ZONEE sen us ee Ze ee tr sb tI de USt Cambrian 


See: HOLMIA BEDS and HOLMIA TORELLI ZONE. 


VBACONNIAN: coin mer. E GE e vs Cretaceous 
See: ALBIAN-CENOMANIAN. 


VUOKSA CONGLOMERATE .................. Caledonian 


MARKLUND (N.) (1952) (G.F.F., Bd 74, pp. 353-384). A polymict 
conglomerate in the middle part of the Vuorgin Formation. 


See: VUORGIN FORMATION. 
(O. KurriNQ). 
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VUONJAALKE CRYSTALLINE ................ Caledonian 


Fappecon (J. M.) (1940) (Geologische en petrologische Onder- 
zoekingen in het Rivovardogebied en omgeving, zuidelijk zweed- 
sch-Lapland, Diss. Amsterdam). A sequence of garnet-mica- 
quartzites, mica-schists and fine-grained gneisses in the area of 
Mt. Rivovardo in the eastern higher metamorphic zone of the 
Västerbotten Mountains. Above : the « Rivovardo Crystalline » of 
the same author; below : in Mt. Stalojàllet the « Ajaure Crystal- 
line« (q.v. and in Mt. Ryfjàllet the «Injection Crystalline » 
(migmatite rocks). 

(O. Kurna). 


VUORGIN FORMATION 2.8 sas ske ana Caledonian 


MARKLUND (N.) (1952) (G.F.F., Bd 74, pp. 353-384) used this 
name for the Gilliks Series in the boundary region between the 
Västerbotten and the Norrbotten Mountains. It forms the upper- 
most series of the Ordovician sequence of the western Cambro- 
Silurian of that region. The V. Formation is composed of graphitic 
phyllites and arkoses and to a minor part of polymict (Vuoksa) 
conglomerate, limestone and some phyllites of varying size. Abo- 
ve : The Vojtja conglomerate and quartzite; below : the Luspas 
Formation of M. 

(O. KurLING). 


IWEAL DEN KE een C opa e Cretaceous 


The name of « Wealden » has in Sweden as well as in other 
parts of Europe been used as a facies designation for generally 
terrigeneous deposits of Lower Cretaceous age. 

LUNDGREN (1891), was the first, who mentioned the occur- 
rence of Wealden in boulders from south-western Scania. Beds, 
regarded as Wealden occur in the Rödmölla region of south-eas- 
tern Scania. Originally described by Moserc (1888), who ranged 
the beds with the Lias. From this localities MöLLer and HALLE 
(1913), described a flora, the age of which is somewhat uncertain, 
some species, however, show affinities to types known from the 
Wealden in other parts of Europe. Hace (1940), mentioned a mol- 
luscan fauna of Purbeck or Wealden type from the upper parts 
of these deposits. EKLUND (1940) has given an account, published 
by Brorzen (1945), in a summary of all Wealden occurrences 
from Sweden. The occurrence of the beds at Rödmölla and its 
surroundings was called by LuNpsBrap (B.) (1946), the Fyledalen 
series. 

From the deep borings at Hóllviken in south-western Scania 
BROTZEN (1945) and (1950), described Wealden. The terms Lower 
Neocomian with the stages Infravalanginian, Valanginian and 
Hauterivian introduced by BROTZEN (1945) into the stratigraphy 
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of Scania and these stages can be distinguished on some places, 
where the Wealden facies is represented as clay deposits. 

The type profile through the Wealden in the valley Fyledalen 
in south-eastern Scania is represented by a steeply overturned 
series with a thickness of 500-600 m. 


Uppermost Emscherian Marl 


(gap) 


Coloured and dark clay, partly with molluscan fauna (Hacc 
1940) 200-300 m 


Quartz sand with kaoline, about 100 m 


Sand with clayey intercalations and plant fossils 
(Nilssonia fallax, MOLLER and HALLE 1913), about 75 m 


Fire clay with coal deposit, 40-50 m 


Jurassic (?) ferruginous sands. 

The molluscan fauna with species of Cyrena, Gervillia, Ostrea, 
Unio in the upper parts of the Fyledalen valley was assumed by 
BROTZEN (1945) to be Uppermost Infravalanginian or Lower Va- 
langinian age. Corresponding faunal assemblage were found in 
the boulders, described by LUNDGREN (1891) from the bottom of 
the Öresund, Hällestad, 25 km ENE of Malmö and at Vasaholm 
near Hállestad. 

In the deep borings of Hollviken in south-western Scania, 
30 km south of Malmö, the Wealden occurs as sandstones and 
shales with a thickness of 170 meters at depth of about 1300 me- 
ters downards : 

Barremian Shales 


Upper division : Alternating shales and sandstone. 
Single conglomerate and coal horizons. 
(with Sphenolepidium sternbergianum) 


Middle division : Loose sandstone 
Wealden 


Lower division: Alternating shales and  sandstones 
with plant remains (Ginkgophyta) 
Dark grey unstratified shale (possibly 
rhaetic) 


Rhaetic clay 


In a bore-hole at Hilleshóg, 7 km north of Landskrona on the 
western coast of Scania, BROTZEN (1942), found Wealden clay 
under Campanian sandstone. The uppermost 4-5 meters of these 
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were rich in fossils (Aucella keyserlingi and Exogyra sinuata), 
of Valanginian, probably Upper Valanginian age. The lower red 
and green clays are not fossiliferous and are assumed to be 
Infravalanginian. 

There are two other occurrences of possibly Wealden type 
hitherto known : A few metres of arenaceous clay in a deep- 
boring at Kullemölla in the Fyledalen valley were mentioned by 
GavELIN (1919). BRorzEN (1945) assumed this deposit to belong to 
the Wealden. 

Mouren (1941) reported finely arenaceous clays and marls 
assumed to be of Lower Cretaceous age from Flyinge, 25 km 
north-east of Malmö. According to BRoTZEn (1945), sedimentation 
during the Lower Neocomian in Sweden was as follows : 

Hauterivian : No marine deposits known. 

Valanginian : Renewed transgression into Landskrona region 
(Aucella clay) End of Infravalanginian : Transgression into north- 
ern parts of the Malmö region and the Fyledalen valley. 

Infravalanginian : Terrigeneous sedimentation in south-wes- 
tern and south-eastern Scania. 

Fossils : Plant fossils (Höllviken) : Sphenolepidium sternber- 
gianum; Ginkgophyta leaves, (Fyledalen valley) : Nilssonia fallax; 
Sagenopteris cf. mantelli; Elatides cf. curvifolia; Mollusca : (Boul- 
ders south of Fyledalen valley and Öresund) Cyrena aff. mantelli 
(also Fyledalen valley), Ostrea distorta; Unio sp.; (Hilleshég, N. 
of Landskrona) : Aucella keyserlingi; Exogyra sinuata. 


Bibliography : See Cretaceous. 
(F. BROTZEN & M. BEYER). 


WEST-BALTIC LEPTAENA LIMESTONE ....... Ordovician 
Wiman (1907). 
See: LEPTAENA SCHMIDTI LIMESTONE. 


WESTERGARDIA BED T. A HT Te Cambrian 


The second subzone from above of the zone with Acerocare 
and Parabolina of the heres group in WESTERGåRrD'S classification 
of the Olenid shale in 1947. In the same author's stratigraphical 
table of 1922 it was designated as the subzone with Boeckia (?) 
illaenopsis Vestergärd and Boeckia(?) scanica Westergärd of the 
zone with Acerocare, Cyclognathus, and Parabolina. The index 
fossils were included by RAYMOND, 1924, in the new genus Wester- 
gärdia (genotype Boeckia scanica Westergard), closely related to 
Cyclognathus. Subzone known only from Scania (see Olenid 


le, (G. BEXELL). 


« WESTERGARNSSKIFFERN » 
LINDSTRÖM (1882). 
See: VÄSTERGARN SHALE. 


EE Silurian 
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WESTPHALICUS-ZONE (Zone with Actinocamax westpha- 
Bei oce Al, ds tse mop ed Cretaceous 
(MoBErG (1882). 

See: EMSCHER, SANTONIAN. 


XOLCDIATON aH r a rw d gb. uo ale Quartar 


TORELL bei HOLMSTRÖM (1865). (Warwiger Ton von Post (H.), 
1855). 

Eine spätglazialer, mariner, oft warwiger, Portlandia [Yoldia] 
arctica-enthaltender Ton. In der Regel werden die Begriffe Yol- 
diaton und Warwiger Ton (vgl. Banderton) als vollkommen syno- 
nym verwendet, auch wenn Yoldia in Ostschweden oft gänzlich 
fehlt (im Mälartal beschränkt er sich auf eine Warwenserie von 
60-70 Jahren laut DE Grrr, 1913). Vgl. auch Quartar. 


Literatur : TORELL (O.) (1865); TORELL (O.) (1872); NATHORST 
(A.G.) (1876); DE GEER (G.) (1913). 
(G. LUNDQVIST). 


YOUNGER CHASMOPS LIMESTONE .......... Ordovician 


TULLBERG (1882). 
See: MACROURUS LIMESTONE. 


« YOUNGER CRINOID LIMESTONE» ............. Silurian 
MUNTHE (1910). 


« Commonly this bed is a stratified, somewhat coarse grained 
limestone, consisting chiefly of fragments of crinoids and of 
re-crystallized calcite generally of a light greyish or even a white, 
and, more seldom, as in Hoburgen, a reddish colour (Hoburgen 
marble). Sometimes it is more or less rich in colonies of Stro- 
matopora, which can in places almost or entirely replace the 
crystalline rock. » « Thickness seems to vary from a few to about 
ten metres ». Underlain by Ilionia beds (limestones) of MUNTHE 
1910 and overlain by (in part replaced by) Ascoceras limestone 


of MuwrHE 1910. — Southernmost Gotland. — The deposits 
included in « Younger crinoid limestone » are now referred to 
Sundre limestone. — Acording to Munte 1910, strata correlative 


with « Younger crinoid limestone » occur within the central parts 
of Gotland. See also « Youngest crystalline limestones ». 


Literature : MuNTHE (H.) (1910). 
(J. E. HEDE). 


« YOUNGER MARL-SHALE AND SANDSTONE » (c) Silurian 


LINDSTRÖM (1888). (« Öfre mergelskiffern, som i söder öfver- 
går till sandsten » LINDSTRÖM, 1885). 
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(« Younger Marl-Shale and Sandstone » (c), continued) 


One of the divisions into which LINDSTRÖM divided the strata 
of Gotland. Consists of « marl-shale in the northern and central 
aprt of island and of sandstone in the southern part». In this 
division, LINDSTRÖM distinguished the following faunas or faunistic 
areas: 

1. The Visby fauna, which is characterized by Palaeocyclus por- 
pita [Porpites porpitus (Linnaeus)], Cystiphyllum siluriense 
Lonsdale, Cyathophyllum | angustum | [Phaulactis angusta 
(Lonsdale)], Goniophyllum pyramidale (Hisinger), Cyatho- 
phyllum calceoloides [Holophragma calceoloides (Lindstróm) ], 
Strophomena Walmstedti [Megastrophia walmstedti (Lind- 
stróm) ], « Pleurotomaria » undulans Lindstróm, etc. 

2. The Vàstergarn fauna (also including the marl-beds of Stora 
Karlsö), with Orthis osiliensis [Dolerorthis rustica osiliensis 
(Schrenk)], Rhynchonella deflexa [Anastrophia deflexa (J. 
de C. Sowerby)], Pentamerus linguifer [Barrandella lingui- 
fera (J. de C. Sowerby)], Atrypa imbricata [Plectatrypa 
imbricata (J. de C. Sowerby)], Orthis bouchardi [Ptycho- 
pleurella bouchardi (Davidson) ], Nucleospira pisum (J. de C. 
Sowerby), Whitfieldia tumida var. [Meristina obtusa (J. 
Sowerby) ], Horiostoma discors Sow. var. [Poleumita discors 
(J. Sowerby) ], etc. 

3. The central area (Fröjel, Eksta, Follingbo, Bara, Atlingbo, Slite- 
Farosund), with Whitfieldia tumida [Meristina obtusa (J. 
Sowerby) ], Strophomena euglypha [Strophonella euglypha 
(Hisinger) ], Strophomena funiculata [Amphistrophia funi- 
culata (McCoy)], Orthis elegantula [Resserella elegantula 
(Dalman)], Orthis biloba [Dicaelosia biloba (Linnaeus) ], 
Orthoceras annulatum [Dawsonoceras annulatum (J. Sower- 
by)], Phacops vulgaris [Dalmanites vulgaris (Salter) ], etc. 
Locally, in Fröjel, a « calcareous shale » (« Kalkschiefer »), 
with Chonetes cingulatus Lindström, Atrypa cordata [Plagio- 
rhyncha cordata (Lindström) ],etc. 

4. The Petesvik-Hablingbo fauna (Hablingbo, Slite, Fardhem, 
Linde, Hemse, and Burs; ? Ostergarn), which is characterized 
by Pentamerus conchidium var. [Conchidium biloculare 
(Hisinger) subsp.], Whitfieldia tumida var. [Meristina obtusa 
(J. Sowerby) subsp.], Strophomena filosa [Leptostrophia filo- 
sa (J. de C. Sowerby)], Strophomena euglypha var. [Stro- 
phonella euglypha (Hisinger)], Strophomena funiculata var. 
[Amphistrophia funiculata (McCoy)], Orthis canaliculata 
[Levenea canaliculata (Lindstrém) ], Dayia navicula (J. de C. 
Sowerby), Calymene intermedia [Calymene (Calymene) neo- 
intermedia Rud. & E. Richter], Phacops obtusa [Dalmanites 
obtusus (Lindström) ], etc. 

5. The sandstone fauna of southernmost Gotland, with Pterinea 
[Pteronitella] retroflexa (Wahlenberg), Homalonotus knighti 
Konig, etc. 

According to LINDSTRÖM, the « Younger marl-shale and sand- 
stone» is underlain by Stricklandinia marl and overlain by 
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« Limestone with marl-bands, or oolite in southern Gotland ». 
— The above-mentioned faunas or faunistic areas, which, by 
LINDSTRÖM, were considered to be synchronous, are by several 
geologists (SCHMIDT, KIAER, VAN HOEPEN, HEDE, and others) regard- 
ed as representing different stratigraphic horizons, and, on the 
whole, to be younger towards the S, i.e, «the Visby fauna» 
representing the oldest and «the sandstone fauna of southern- 
most Gotland» the youngest of them. The faunas or faunistic 
areas here in question are by Herpe, 1921, referred to the following 
divisions: «the Visby fauna » to Upper Visby marl and, partly, 
to Lower Visby marl; «the Västergarn fauna» to Slite group; 
« the central area » to Slite group and Mulde marl; «the Petes- 
vik-Hablingbo fauna » to Hemse group; « the sandstone fauna of 
southernmost Gotland» to Burgsvik sandstone and oolite. — 
According to LINDSTRÖM 1888, the division c should be correlated 
with the «shale of Klinta > (now referred to Öved-Ramsäsa 
group) in Scania. According to the same author 1888, correlative 
strata are to be found in Jämtiand too. In 1890 Horw expressed 
the opinion that division c is contemporaneous with «the Cyr- 
tograptus- and Retiolites shale » in the mainland of Sweden. By 
Karr, 1908, «the Visby fauna», «the Västergarn fauna », and 
«the central area » are considered to correspond to the Cyrto- 
graptus shale in Scania, and «the Petesvik-Hablingbo fauna » 
and «the sandstone fauna of southernmost Gotland » to corres- 
pond to the Colonus shale. « The Petesvik-Hablingbo fauna » is 
by Heper, 1919, regarded as synchronous with the lower part of 
the Colonus shale of Scania. 


Literature : LINDSTRÖM (G.) (1885), pp. 37-99; LINDSTRÖM (G.) 
(1888), pp. 147-164; Scummpt (F.) (1890), pp. 249-266; Hepe (J.E.) 
(1919). 

(J.E. HEDE). 


YOUNGER REEF LIMESTONE ................ Ordovician 


THORSLUND (1932). 
See: BODA LIMESTONE. 


« YOUNGEST CRYSTALLINE LIMESTONES » .... Silurian 


MUNTHE (1910). 


Under this designation, MuNTHE has brought together the 
« Younger crinoid limestone » in southernmost Gotland and strata 
— consisting of stratified stromatoporoid and crystalline lime- 
stones, reef limestone, bedded, white, fine-grained limestones 
bearing Megalomus gotlandicus Lindström (Upper Megalomus 
bed), greyish-white crinoidal limestones, etc. — occurring within 
the northern parts of southern Gotland (in the parishes of Klinte, 
Fröjel, Buttle, Etelhem, Ardre, Gammelgarn, Ostergarn, etc.) 
and by MuntHE considered correlative with the « Younger crinoid 
limestone ». And «some fine-crystalline varieties of limestone » 
occurring in the parish of Stenkumla and which « may probably 
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(« Youngest Crystalline Limestones », continued) 


be parallelized with the Upper Megalomus bed of more SE 
districts » (see above) are also referred by MUNTHE to « Youngest 
crystalline limestones >. — The deposits in question occurring in 
the Klinte-Östergarn district and which, according to MUNTHE, 
rest upon Ilionia or Spongiostroma limestone, are now referred 
to Klinteberg group and Hemse group, and those in Stenkumla 
are now included in Slite group. See also « Younger crinoid 
limestone ». 


Literature : MuNTHE (H.) (1910), Geol. Fóren. Fórh., Band 32. 


(J. E. HEDE). 
« YOUNGEST LIMESTONES » (of Gotland) ........ Silurian 
MvnTHE (1910). 
See: «UPPER HARD LIMESTONES ». 
YOUNGEST LIMESTONE (of Öland) .......... Ordovician 
SJÖGREN (1851). 
See: MACROURUS LIMESTONE. 
YRAF COMPLEX UANI 3. AE En (0.2 Caledonian 


Kautsky (F.) (1940) (G. F. F., Bd 62, pp. 121-147) used this 
name for the uppermost of the three complexes which he distin- 
guished in the south-eastern parts of the Caledonian border 
region in Norrbotten (the Yraf-Storlaisan area). According to 
K. the complex is composed of metamorphic quartzite, sparagmite 
and mica-schist. Together with the underlying rock complexes, 
the Kaskajaure Complex, the Yraf Complex was thrust over the 
authochthonous Gautojaure Complex. The Yraf and the Kaska- 
jaure Complexes together form, K: s Laisan Nappe. Kurung had 
previously, in 1933, surveyed approximately the same area which 
was later investigated by Kaurskv (see Kurring, 1940, G. F. F., 
Bd. 62, pp. 194-196 and 199-204). KuLLING found that the upper- 
most nappe or the Yraf Complex of Kautsky in addition to 
erystalline schists included also a great deal of basic igneous 
rocks. To the N of the Yraf-Storlaisan area, where basic rocks 
make up a still greater part of the upper nappe, the latter has 
(since 1910) been named the Amphibolite Nappe. 


MARKLUND (N.) (1950) (G. F. F., Bd 72, pp. 371-373) used the 
name Great Seve Nappe as a synonym for the Yraf Complex. 


MARKLUND (N.) (1952) (Bull. Geol. Inst. Uppsala, Vol. 34, 
pp. 205-221) published a detailed map and sections from the 
Laisvall area of the above-mentioned Caledonian border-zone in 
Norrbotten. He divied the Yraf Complex into an upper part with 
coarse garnet-mica-schists and a lower part with diaphthoritic 
garnet-mica-schists.. The lowest part of the original Yraf Complex 
was separated from it and designated the Chlorite-sericite-schist 
Complex (cf. also Grip (E.) (1948), Int. Geol. Congr., the 18th 
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Session, Report, part 7, where the same complex is called the 
Chlorite Complex). M. now used the term the Seve Thrust Mass 
as a synonym for the Yraf Complex. 

MARKLUND (N.) (1954) (G. F. F., Bd 76, pp. 122-125) changed 
his former opinion with regard to the distribution of the upper- 
most complex of the south-eastern Norrbotten Mountains. His 
new Yraf-Seve Complex did not include the area of Lake Yraf 
and not even the whole area marked out on his 1952 map of the 
Laisvall district in the Yraf Complex. These parts of his former 
Yraf Complex he now concidered as parts of the Chlorite- 
Sericite-Schist Complex and took the Yraf-Seve-Complex in the 
new sense as a synonym for the Seve Nappe. M: s Seve Nappe is 
superimposed upon Kautsky’s original Yraf Complex. 


(O. KULLING). 


ZANICHELLIA-ABLAGERUNGEN ................ Quartàr 
MUNTHE (1910). 


Der Fachausdruck stützt sich auf Anperssons (1895) Fund 
von Zanichellia polycarpa Nolte in den Dryas-führenden Schich- 
ten bei Góstafs auf Gotland. Die Ablagerung wurde laut Anders- 
son vor der Zeit des Ancylussees gebildet, « als im Südbaltikum 
noch ein salziges Eismeer existierte». MuNTHE verlegt die 
Zanichelliazeit zwischen die Ältere und Jüngere Eisseezeit, die 
beide zur spätglazialen Zeit gehören. 


Literature : ANDERSSON (G.) (1895); MunTHE (H.) (1910). 
(G. LUNDQVIST). 


ZELOPHYLLUM-KODONOPHYLLUMSTUFE ...... Silurian 


WEDEKIND (1927). 
Siehe: MITTELGOTLANDIUM. 


ZIRPHZEA-ABLAGERUNGEN `... Quartàr 


Die Zirphzaablagerungen sind am besten aus Dänemark 
bekannt, wo sie als frühfiniglazial betrachtet werden. 

Die entsprechenden halländischen Zirphzsablagerungen 
werden von ASKLUND als gotiglazial betrachtet. Er verwendet aber 
nicht wirkliche Strandlinien, sondern sogenannte malakologische 
Niveaus, die mit Strandlinien gleichbedeutend seien. Diese 
Niveaus sind die oberen Niveau-grenzen gewisser subfossiler 
Molluskenarten. Die theoretischen Voraussetzungen dieses Ver- 
fahrens werden jedoch von HESSLAND kritisiert. Das ältere Zir- 
pheeaniveau bezeichnet nach ASKLUND eine gotiglaziale Klima- 
verbesserung, die der Allerödoscillation entspricht. (vgl. Quartär.). 
Auch eine jüngere dänische Zirpheagrenze wird von ihm als 
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(Zirphoea- Ablagerungen, continued) 


gotiglazial betrachtet. Ein noch jüngeres Zirphaaniveau im 
südlichen Bohuslàn gehórt dem ersten Abschnitt der finiglazialen 
Zone an. Weiter nórdlich entspricht der jüngere Portlandiaton 
und der Arcaton dieser Zone. 

Literatur : ASKLUND (B.) (1936); HESSLAND (L) (1943). Vgl. 


die dànische Literatur. 
(J. LUNDQVIST). 


ZUID-GOTEAND GROEP (CO FRE ER Silurian 


VAN HOEPEN (1910). 
See: SOUTH GOTLAND GROUP (t€). 


ZUIEEGOTEAND-RALK an een Silurian 


VAN HOEPEN (1910). 
See: SOUTH GOTLAND GROUP (t). 
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STRATIGRAPHIC INDEX 


Pre-Cambrian : Algonkian; Almesäkra series; Ämäl series; 
Ämäl-Kroppefjäll granite series; Ängermanland sandstone; 
Archaean; Archaeozoic; Archean; Archeozoic; Arvidsjaur 
field; Arvidsjaur granite; Arvidsjaur porphyry series. 

Balinge group; Bohus granite; Bohus-Karlshamn granite 
group; Bothnian. 

Dal formation ;Dal series; Dala porphyry series; Dala sand- 
stone series; Dala series; Dalsland series; Dalsland system; 
Dalslandian; Digerberg sandstone. 

Ekerö sandstone; Elvaberg series; Eocambrian. 

Fellingsbro granite; Filipstad granite. 

Gävle sandstone series; Gestrikland sandstone; Gillberga 
syncline; Gothian; Gothic; Gothides; Gothium; Gotho-Kare- 
lian; Gotho-Karelides; Grythytte series. 

Hammarö series; Hamränge syncline; Harno series; Hauki 
complex; Hoglandian. 

Jatulian; Jörn granite; Jörn-Arvidsjaur granite series; 
Jotnian. 

Kalix series; Kappebo series; Karelian; Karelides; Kare- 
lidic cycle; Karlshamm granite; Kiruna series; Kiruna-Ar- 
vidsjaur series. 

Lapponian; Larsbo series; Leksand quartzite; Leptite series; 
Leptite system; Leptite-hälleflint series; Lina granite group; 
Loos-Hamra region; Lower Hauki group; Lower Loos series. 

Malar sandstone series; Malar series; Maurliden series; 
Menstrask group. 

Noppi series; Nordingra sandstone. 

Pajala series; Pite formation; Porphyry-leptite complex; 
Post-Archean; Pre-Cambrian; Proterozoic. 

Ramsberg group; Revsund granite. 

Sjofall group; Skellefte field; Smaland granites; Smaland 
porphyries; Smaland-Filipstad granite series; Snavva-Sjofall 
series; Sparagmitian; Stockholm granite; Stockholm-Fellings- 
bro granite group; Stora Le-Marstrand series; Sub-Cambrian; 
Sub-Jotnian; Sub-Loos series; Svartälven sandstone; Svartla 
series; Svecofennian; Svecofennides; Svecofennidic; Svionian; 
Svionides. 

Tisselskog formation. 

Upper Hauki group; Upper Loos series; Urgranit series. 
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Vakko group; Vargfors group; Vestanä series; Vestervik 
group; Vetlanda series; Visingsö series. 


Caledonian : Ajaure crystalline; Akkajaure complex; Alsen 
nappe; Ammarnäs complex; Amphibolite-Gneiss nappe; 
Amphibolite group; Amphibolite nappe; Anortosite sheet; 
Ansätten nappe; Äre schists; Äs-Husäs nappe. 

Balsjord group; Bangasen beds; Bjerme nappe; Blaik 
nappe; Brànna conglomerate; Broken (slate, quartzite) se- 
ries. 

Cambro-Silurian; Chlorite granulite; Chlorite-sericite- 
schists; Conglomerate-sandstone series. 

« Devonian ». 

Ekeberg nappe; Encrinite zone; Eocambrian tillite. 
Fjällfjäll quartzite; Föllinge nappe; Fuda nappe. 

Garbmadakk conglomerate; Gasak nappe; Gautojaure com- 
plex; Gemsäive quartzite; Gilliks (quartzite, conglomerate) 
series; Gimja conglomerate ; Great Seve nappe; Green- 
schists; Grey Sparagmite series; Grytsjö dolomite; Gurkfjäll 
series. 

Hard schists; Hede limestone; Hyolithes zone (series). 

Jägnafo tuffitic rocks; Jämtlandish nappes; Järvsjö quartz- 
ite; Jullega formation; Juoksa nappe; Juron quartzite. 

Karlsvägen-Österänge nappe; Kaskajaure complex; Ked- 
däive dolomite; Klippo formation; Köli group; Köli nappe. 

Langmarkberg tillite series; Lais series; Laisberg sand- 
stone series; Laisan nappe; Landverk nappe; Laotak series; 
Lätats lava beds; Lövfjäll series; Lower Quartzite formation; 
Luspas formation. 

Marby quartzite; Mesket (agglomerate, greenstone) series; 
Mobäcken series; Muorki schist; Murberg series; Mylonitic 
granite nappe. 

Nuolja limestone. 

Offerdal conglomerate; Offerdal nappe; Olden nappe; 
Olden-Vemdal quartzite nappe; Oviksfjall quartzite. 

e Pentamerus limestone »; Phyllite group; Pieske lime- 
stone series; Pieske nappe; Portfjäll quartzite conglomerate. 

Quartzite-shale series. 

Rautas complex; Red conglomerate; Red sparagmite series; 
Reppi schists; Reuri schists; Risbäck epoch; Rivovardo crys- 
talline; Ro series; Rödingsfjäll nappe; Rödingsnäs (slates to) 
schists (series); Ropen limestone; Ropen quartzite conglome- 
rate; Röros schists; Rosta quartzite; Rotik (conglomerate) 
series. 

Salo nappe; Sandnäs conglomerate; Sandstone conglome- 
rate; Sarvas series; Sarvas thrust-mass; Seima (agglomerate, 
greenstone), S. series; Seve group; Seve-köli nappe; Seve 
nappe; Sito tillite; Skertas thrust-mass, S. formation; Skute 
nappe; Slätdal limestone; S. series; Solberg series; Sparag- 
mite series; Stalo series; Stalon schists; Strima limestone; 
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Ström quartzite; Ström quartzite nappe; Stuopik black 
schists; Sunne nappe; Sunne quartzite; Syter series. 

Tännfors schists; Tillite; Titir limestone; Tjakkik forma- 
tion; Tjält quartzite; Tjäula formation; Tjäula quartzite; 
Tromsö mica-schist group; Tuoddar conglomerate. 

Upper quartzite-schists formation. 

Vakkejokk breccia; Varanger Ice Age; Varved shale; Vas- 
ten nappe; Vemdal epoch; Vemdal quartzite; Vemdal (quart- 
zite) nappe; Virijaure conglomerate; Viris quartzite; V. se- 
ries; Vojtja conglomerate; Vojtja Slätdal series; Vuoksa- 
Slätdal series; Vuoksa conglomerate; Vuonjaälke crystalline; 
Vuorgin formation. 

Yraf complex. 


Cambrian : Acerocare zone; Acrothele bellapunctata bed; Acro- 
thele granulata conglomerate; Agnostus / Ptychagnostus / 
atavus zone; Agnostus gibbus zone; Agnostus intermedius 
zone; Agnostus laevigatus zone; Agnostus lundgreni zone; 
Agnostus parvifrons zone; Agnostus pisiformis zone; Agnos- 
tus/Condylopyge/rex zone; Agnostus stage; Andrarum lime- 
stone. 

Bailiella (« Conocoryphe ») aequalis zone; Beyrichia / Po- 
lyphyma / angelini bed. 

Cambrian; Centropleura loveni zone; Ceratopyge zone; 
Conocoryphe aequalis zone; Conocoryphe beds; Coronatus 
limestone; Ctenocephalus exsulans zone; Ctenopyge zone; 
Cyclognathus zone. 

Diplocraterion sandstone; Discinella holsti zone. 

Eodiscus scanicus zone; Eophyton sandstone; Eurycare 
zone; Exporrecta conglomerate; Exsculptus bed; Exsulans 
limestone. 

Forchhammeri-pisiformis conglomerate; Fucoid sandstone. 

Hardeberga sandstone; Holmia beds; Holmia (« Olenellus ») 
kjerulfi zone; Holmia (Schmidtiellus) torelli zone; Hyolithes 
limestone. 

Kalmarsund sandstone; Kolm; Kráksten. 

Lejopyge laevigata zone; Leperditia zone; Leptoplastus 
zone; Lingulid sandstone; « Liostracus » linnarssoni zone; 
Loganellus bed; Lower Cambrian. 

Mickwitzia sandstone; « Microdiscus » scanicus zone; Middle 
Cambrian. 

Oil shales; Olenellus beds; Olenid shale; Orsten; Orusia 
(« Orthis ») lenticularis zone. 

Parabolina acanthura (and Acerocare ecorne) bed; Parabo- 
lina heres zone; Parabolina jemtlandica zone; Parabolina me- 
galops bed; Parabolina spinulosa zone; Paradoxides davidis 
zone; Paradoxides forchhammeri zone; Paradoxides hicksii 
zone; Paradoxides jemtlandicus bed; Paradoxides shale; Pa- 
radoxides wahlenbergi strata; Peltura zone; Platysolenites 
zone; Primordialis bed. 

Rispebjaerg sandstone; Ritskiffer. 
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Schmidtiellus torelli zone; Skolithos sandstone; Soleno- 
pleura brachymetopa zone; Sphaerophthalmus zone; Stre- 
nuella linnarssoni zone. 

Tessini beds or zone with Paradoxides tessini; Tessini sand- 
stone. i 

Upper Cambrian. 

Volborthella tenuis (and Platysolenites antiquissimus) zone. 

Westergårdia bed. 


Ordovician : Acodus tetrahedron; Cordylodus angulatus; etc. 


zone; Actinomena cf. asmusi limestone; Adelograptus hunne- 
bergensis zone; Amplexograptus rugosus zone; Amplexograp- 
tus vasae zone; Ampyx limestone; Ampyx portlocki and Asa- 
phus ingens zone; Ampyx portlocki zone; Ampyx rostratus 
and Calymene dilatata zone; Ancistroceras limestone; Apa- 
tokephalus serratus zone; Asaphide beds; Asaphus limestone; 
Asaphus Region; Asaphus Series; Azygograptus falciformis 
subzone. 


Beyrichia limestone; Billingen group (stage); Black Tre- 
taspis shale; Black Trinucleus shale; Boda limestone; Bra- 
chiopod shale group; Brachiopod shale; Bryograptus kjerulfi 
(and Clonograptus tenellus with var.) zone; Bryozoan lime- 
stone. 


Calymene dilatata zone; Centaurus limestone; Ceratiocaris? 
scanica beds; Ceratopyge beds; Ceratopyge limestone; Cera- 
topyge Region; Ceratopyge shale; Ceratopyge shales and lime- 
stones; Chasmops limestone; Chiron limestone; Climacograp- 
tus haddingi zone; Climacograptus putillus zone; « Climaco- 
graptus putillus » zone; Climacograptus rugosus zone; Clima- 
cograptus scharenbergi zone; Climacograptus styloidus zone; 
Climacograptus vasae zone; Clink limestone; Clonograptus 
cf. flexilis zone; Clonograptus heres zones; Clonograptus 
tenellus, with var., and Adelograptus hunnebergensis subzone; 
Coenograptus gracilis zone; Conotreta acuta zone; Crassicauda 
limestone; Cystid shale; Cystidean limestone. 

Dalmanites beds; Dalmanites mucronatus zone; Dalmanites 
eucentrus zone; Dalmanitina beds; Dalmanitina mucronata 
(and Brongniartella platynotus) zone; Dicellograptus com- 
planatus zone; Dicellograptus forchhammeri zone; Dicello- 
graptus shale group; Dicellograptus shale; Dicranograptus 
clingani zone; Dicranograptus shale; Dictyograptus flabelli- 
formis zone; Dictyograptus shale; Dictyonema-Ceratopyge 
series; Dictyonema flabelliforme f. typica subzone; Dictyo- 
nema flabelliforme norvegicum and Bryograptus kjerulfi sub- 
zone; Dictyonema shale; Dictyonema sociale zone; Didymo- 
graptus balticus zone; Didymograptus bifidus zone; Didymo- 
graptus clavulus zone; Didymograptus geminus zone; Didy- 
mograptus shales; Diplograptus linnarsoni zone; Diplograp- 
tus molestus zone; Diplograptus cf. mucronatus zone; Diplo- 
graptus pristis zone; Diplograptus putillus zone; Diplograptus 
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quadrimucronatus zone; Drepanodus proteus and Paltodus 
inconstans zone. 

Echinosphaerite limestone; Endoceras vaginatum limestone; 
Euloma-Niobe fauna (beds); Expansus limestone. 

Fägelsäng limestone; Flagkalk. 

Geminus shale; Gigas limestone; Glossograptus cfr. hincksi 
zone; Glossograptus hincksi zone; Glossograptus sp. zone; 
Glossograptus zone; Glyptograptus teretiusculus zone; Gray 
Lituites limestone; Gray Trinucleus marl; Green limestone 
(Grónkalk); Green Tretaspis shale; Green Trinucleus shale; 
« Grönkalk »; Gullerásen limestone; Gymnograptus linnars- 
Soni zone. 

Harpes beds; Heros limestone; Hjorthamn limestone; Ho- 
malonotus platynotus zone; Hunneberg group (stage); Hyste- 
rolenus toernquisti, etc. zone. 

Illaenus aff. sulcifrons zone; Illaenus planifrons zone; Iso- 
graptus gibberulus zone. 

Jordhamn limestone. 

Kallholn limestone; « Klingkalk » (Clink limestone); Klitt- 
berg conglomerate; Kullsberg limestone; Kyrkäs quartzite. 

Latus zone; Lepidurus limestone; Leptaena limestone; Lep- 
taena schmidti limestone; Limbata limestone; Lituites discors 
zone; Lituites latus zone; Lituites limestone; Lituites lituus 
zone; Lituites perfectus zone; Lituites Region; Loftarstone 
conglomerate; Loftarstone; Lower Asaphus limestone; Lower 
Boda limestone; Lower Chasmops limestone; Lower Dicello- 
graptus shale; Lower Didymograptus shale; Lower graptolite 
shale; Lower gray Orthoceratite limestone; Lower Leptaena 
limestone; Lower Ordovician; Lower Planilimbata limestone; 
Lower red Orthoceratite limestone; Ludibundus limestone. 

Macrourus limestone; Masur limestone; Megalaspides dale- 
carlicus zone; Megalaspis planilimbata zone; « Mellersta grap- 
tolitskiffer »; Meristella crassa (and Homalonotus platynotus) 
zone; « Meristella » crassa (and Ptychophyllum craigense) 
zone; Middle Dicellograptus shale; Middle graptolite shale; 
Middle Ordovician; Middle Tretaspis limestone. 

Nemagraptus gracilis zone; « Niobe lata » and Dicellograp- 
tus complanatus zone; Niobe lata zone. 

Obolus apollinis zone; Obolus beds; Obolus conglomerate; 
Obtusicauda limestone; Oepikodus smithensis; Oistodus lan- 
ceolatus, etc. zone; Ogygia shale; Ogygiocaris shale; Ölands 
yngsta kalk (Youngest limestone of Óland); Older Chasmops 
limestone; Older reef limestone; Ordovician; Orthis shale; 
Orthoceras limestone; Orthoceras limestone conglomerate; 
Orthoceras limestone series; Orthoceratite limestone; Orto- 
cerkalk (Swedish); Ostersjo (= Baltic) limestone; Ostsee- 
kalk (= German translation of the term Östersjökalk). 

Palaeoporella limestone; Phacops mucronata zone; Phacops 
quartzite; Phyllograptus angustifolius zone; Phyllograptus 
angustifolius elongatus zone; Phyllograptus cf. typus zone; 
Phyllograptus densus zone; Phyllograptus glossograptoides 
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subzone; Phyllograptus nobilis subzone; Phyllograptus shale 
(« Phyllograptusskiffer »); Phyllograptus typus zone; Phyllo- 
Tetragraptus beds; Planifrons zone; Planilimbata limestone; 
Planilimbata zone; Platyurus limestone; Plesiomegalaspis 
armata zone; Plesiomegalaspis estonica zone; Plesiomegalaspis 
planilimbata zone; Pleurograptus linearis and Climacograptus 
styloideus zone; Pleurograptus linearis zone; Pterograptus 
elegans zone; Pterograptus scanicus subzone. 

Raniceps limestone; Red Lituites limestone; Red Tretaspis 
shale; Red Trinucleid shale; Red Trinucleus shale; Regio Asa- 
phorum; Regio Ceratopygarum. 

Schroeteri limestone; Shumardia shale; Shumardia zone; 
Siljan reef limestone; Slandrom limestone; Sphaeronite bank; 
Staurocephalus shale; Strombolituites limestone; Strophome- 
na jentzschi zone; Sularp shale. 

Tetragraptus phyllograptoides zone; Tetragraptus zone; 
Tretaspis limestone; Tretapis shale and limestone; Trinucleid 
shale; Trinucleus bronni zone; Trinucleus cf. foveolatus shale; 
Trinucleus coscinorrhinus zone; Trinucleus series; Trinucleus 
shale; Trinucleus stage; Trinucleus wahlenbergi and Dicello- 
graptus complanatus zone. 

« Undre graptolitskiffer » (Lower graptolite shale); Upper 
Asaphus limestone; Upper Boda limestone; Upper Chasmops 
limestone; Upper Dicellograptus shale; Upper Didymograptus 
shale; Upper gray Orthoceratite limestone; Upper Leptaena 
limestone; Upper Ordovician; Upper Planilimbata limestone; 
Upper red Orthoceratite limestone. 

Vaginatum limestone. 

West-Baltic Leptaena limestone. 

Younger Chasmops limestone; Youger reef limestone; 
Youngest limestone of Óland. 


Silurian : Acidaspis centrina (and Climacograptus scalaris nor- 


malis) zone; Acidaspis shale; Akidograptus acuminatus zone; 
« Alteste rothe Arachnophyllum-Schiefer »; Arachnophyllum 
marl; Ascoceras limestone. 

Baltica marl; Bara oolite; Binger limestone; Bjersjölagärd 
limestone and shale; Bjersjölagärd-Öved formation; « Bottom- 
stratum with Stromatoporan limestone and Spongiostroma- 
layers » (IVa) (« Western facies »); Bovenste Visby Groep (0); 
Bro limestone; « Brownish-yellow layers» (V) (« Western 
facies »); Bumastus limestone (« Bumastuskalk >); Burgsvik 
oolite (« Oolite of Bursvik »); Burgsvik sandstone and oolite; 
Buttle limestone. 

Cardiola shale; Carlsó (Karlsó) marl; « Cement limestone »; 
« Cement shale »; « Central Gothland »; Cephalograptus acu- 
minatus zone; Cephalograptus cometa and Monograptus sedg- 
wicki zone; Cephalograptus cometa zone; « Cephalopodan 
and Stromatopora beds» (h); Chonophyllum patellatum u. 
Dokophyllum annulatum zone; Climacograptus scalaris nor- 
malis zone; Climacograptus scalaris zone; Colonus shale; Con- 
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chidium beds (limestone); Conchidium tenuistriatum zone; 
e Crinoid and coral conglomerate limestone) » (f); e Crypto- 
nymus beds », Regio Cryptonumorum (Encrinurorum); Cyr- 
tograptus carruthersi and Monograptus testis zone; Cyrto- 
graptus carruthersi zone; Cyrtograptus grayi zone; Cyrto- 
graptus lapworthi zone; Cyrtograptus murchisoni zone; Cyr- 
tograptus rigidus zone; Cyrtograptus shale; Cyrtograptus ? 
spiralis zone. 

Dayia flags; Dayia limestone; Dayia shale; Demirastrites 
triangulatus zone; Dimorphograptus extenuatus zone; Dino- 
Chonophyllen-Mergel (Dino-Chonophyllenschichten); Dino- 
Chonophyllumstufe; Diplograptus acuminatus zone; Diplo- 
graptus cometa zone; Diplograptus folium zone; Diplograptus 
n. sp. (and Climacograptus scalaris) zone; Diplograptus vesi- 
culosus zone; Djupvik marl; Dokophyllum annulatum u. Cho- 
nophyllum patellatum-Zone. 

Eke group; Eksta marl-shale; Encrinite limestone (« Enkri- 
nitkalk ai: « Encrinurus beds », Regio Cryptonymorum (En- 
crinurorum); Etelhem limestone. 

Färö limestone; Flemingi beds (« Flemingiiledet »); Fol- 
lingbo limestone; Follingbo-Slite marl. 

« Genuine Upper Gothlandian »; Girvanella limestone; Gir- 
vanella marl; Gothlandian group; Gothograptus nassa zone; 
Gotlandian group; Gotlandium (Gotlandian); Gotlandium; 
Gotland sandstone; « Gotlàndska gruppen »; Gotnium; Gran- 
dis limestone; « Graptolite limestone »; « Grindsandstone » 
of Dalecarlia; Grupe limestone; Gutnium. 

Halla limestone; Hall marl; Hamra limestone; « Hard lime- 
stone » (of Gotland); Hejde limestone; Hemse group; Hemse 
marl (e); Hemse shale; Hoburg limestone; Hoburg marble; 
Hoburg (Hoborg) sandstone; Hogklint group; Högklint lime- 
stone; Högklint marl. 

Ilionia beds (limestones); « Ilionia-conchidium bed »; Ilionia 
or Spongiostroma limestone. 

Kalbjerga limestone; Kallholn limestone and shale; Kall- 
mora sandstone; «Karlsó marble» («Karlsómarmor»); Kärrs- 
torp sandstones (Kärrstorp sandstone and shale); Ketophyl- 
lenmergel; Ketophyllum elongatum u. pseudoannulatum- 
Zone; Ketophyllum incurvatum u. crassiseptatum-Zone; 
Ketophyllumstufe; Klinta formation; Klinta sandstone; Klinta 
shale and limestone; Klinteberg group; Klinteberg limestone 
(« Limestone of Klinteberg »; Klinte group; Klinte limestone 
(8); Klinte marl (y); Klubbudd(en) shales (« Klubbudds- 
skiffrar »); Kodonophyllenschichten; Kodonophyllum richteri- 
Zone; Kodonophyllumstufe; Korplint limestone; Kräklingbo 
marl. 

« Lägsta mergelskiffern vid Visby »; Lauensis marl; « Lau- 
Hoburg layers » Leonaspis (— « Acidaspis ») shale; Leperdi- 
tia shales (VI) (« Western facies »); Lerberget marl-shale 
(Carlsó marl); « Limestone with marl-bands, or oolite in 
southern Gotland » (d); Lobiferus shale; Lower cliff-level (IT); 
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Lower Gothlandian; Lower Megalomus bed; Lower Smöjen 
limestone (Smöjen dark-colored limestone); Lower Sphaero- 
codium bed; Lower Visby group («) [Onderste Visby Groep 
(«)]; Lower Visby limestones; Lower Visby marl (Undre 
Visby-märgelsten). 

« Märgelskiffer med kalkband »; « Marl-shales with lenses 
and bands of limestone » (« Marl-shale series »); « Marl-shale 
with limestone bands » (« Märgelskiffer med kalkband »); 
« Medel-Gotland >; « Megalomus banks» (g); Megalomus 
horizon (VII); Megalomus-Trimerella bed; « Middle Goth- 
landian »; « Middle Gotland » (« Medel-Gotland »); « Middle 
or North Gotland »; Middle Smójen limestone (Smójen reef 
horizon); « Middle zone» («Mittlere Zone»); Millklint 
limestone; Mittelgotlandium; « Mittlere Zone »; Monograptus 
convolutus zone; Monograptus crenulatus zone; Monograptus 
cyphus zone; Monograptus discus zone; Monograptus exiguus 
zone; Monograptus gregarius zone; Monograptus leptotheca 
zone; Monograptus proteus zone; Monograptus revolutus zo- 
ne; Monograptus riccartonensis zone; Monograptus runcinatus 
zone; Monograptus schists; Monograptus sedgwicki zone; Mo- 
nograptus spiralis and Diplograptus [Petalograptus] palmeus 
var. transition zone; Monograptus spiralis zone; Monograptus 
testis zone; Monograptus triangulatus zone; Monograptus tur- 
riculatus zone; Mulde marl. 

Nisse limestone; « Nordwestliche oder Wisby-Zone »; 
Norrlanda limestone; « North Gothland »; « North-western or 
Visby zone» (« Nordwestliche oder Wisby-Zone » « Wisby- 
zone »). 

Obere Gotlandstufe (Obere Stufe des Gotlànder Silurs); 
Obergotlandium; Odarslóv sandstone; Odarslóv shale; « Ófre 
graptolithskiffer » (« Övre graptolitskiffer »); « Ófre härda 
kalkstenar » (Gotland); Öfre mergelskiffern, som i söder 
öfvergär till sandsten » (Gotland); « Ófversilur »; « Öfversta 
Hoburgs-kalken » (« Uppermost Hoburg limestone »; « Ófver- 
sta kalkstenen » (Gotland); « Oldest marl-shale with bands 
and lenses of marly limestone »; « Oldest red shale beds with 
Arachnophyllum » (a); Omphymastufe; Onderste Visby 
Groep (a); « Oolite »; Orsa sandstone; « Östergarn layers »; 
Östergarn limestone; Östergan marl; « Ostracodan limestone, 
etc. » (IVb) (« Western facies »); Ostracod limestone; Óved- 
Klinta-Ramsása formation; Öved-Ramsäsa (formation) group; 
Öved sandstone; Övre Visby-märgelsten. 

Palaeophonus beds; Pentamerus conchidium zone (Upper 
Klinteberg beds); Pentamerus estonus zone; Pentamerus 
limestone (of Gotland); Pentamerus limestone (of Jämtland); 
Pernerograptus revolutus zone; Petalograptus folium zone; 
Petalolithus folium zone; Petesvik limestone; Petesvik marl 
(Petesvik shale); Phacites limestone; Pilophyllum keyserlingi- 
Zone; Pilophyllum munthei-Zone; Pilophyllumstufe; Polyo- 
ryphe glabra u. Lindstrómia dalmani-Zone; Polyoryphe lind- 
strómi u. Lindstrómia dalmani-Zone; Posidonomya shale 
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Le Silurian Posidonomya shale >) ; Pseudomphymastufe ; 
Pseudomphymen-Zone; Pterygotus beds. 

Ramsäsa formation; Ramsäsa sandstone; Rastrites maximus 
zone; Rastrites shale (beds); « Red stratum » (of Gotland); 
Regio Cryptonymorum (Encrinurorum) ; Retiolites shale 
(beds) ; Rhaphidograptus extenuatus zone; Rhizophyllum 
limestone; « Röda lagret » (of Gotland); Ryssnäs limestone. 

Sälle limestone; « Sandstone with clay > (Gotland); « Shales 
with Monograptus colonus»; Siljan sandstone; Silurian; 
Sjonhem limestone; Skrubbs limestone; « Slipsandsten » of 
Dalecarlia; Slite-Follingbo marl (Slite marl); Slite group; 
Slite limestone; Slite marl; Slite sandstone; Sollerón sand- 
stone; « South-eastern or Ludlow zone » (« Südöstliche oder 
Ludlow-Zone >); South Gotland group (t) [Zuid-Gotland 
Groep (¢); Zuid-Gotland-kalk]; « South Gothland »; Sphae- 
rocodium limestone; Sphaerocodium marl; « Spheroid shale »; 
Spiralis shale; Spirograptus spiralis zone; Spirograptus turri- 
culatus zone; Sopngiostroma conglomerate («Spongiostromen- 
konglomerat »); Spongiostroma-Grenzflache; Spongiostroma- 
Ilionia beds; Spongiostroma layers (Spongiostroma horizon); 
Spongiostroma limestone; Stor Vede limestone; Stricklan- 
dinia marl (b); e Stromatoporan limestone»; Styggforsen 
(Styggfors) limestone; Styggfors(en) sandstone; Styggforsen 
(Stygfors) shale; « Südöstliche oder Ludlow-Zone »; Sundre 
limestone; « Syd-Gotland ». 

Testis shale; Tofta limestone; Trimerella limestone. 

« Undre kalkstenen med mergelband, i sóder ófvergáende 
till oolit » (Gotland); Undre Visby-märgelsten; Untere Got- 
landstufe (Untere Stufe des Gotländer Silurs); Untergotlan- 
dium; « Upper cephalopod limestones » (g); Upper cliff-level 
(III); Upper Gothlandian; « Upper graptolite shales » (« Öfre 
Graptolithskiffer »); « Upper hard limestones » (« Ófre hárda 
kalkstenar >) (of Gotland); Upper Klinteberg beds; Upper 
Megalomus bed; « Uppermost cephalopod bed » (h); « Upper- 
most limestone» (« Öfversta kalkstenen », Encrinite lime- 
stone, etc.); « Uppermost Megalomus and Trimerella beds »; 
Upper Smójen limestone (Megalomus limestone); Upper 
Sphaerocodium bed and Oolite; Upper Sphaerocodium lime- 
stone; Upper Visby group (8) [Bovenste Visby Groep (ß)]; 
Upper Visby limestones; Upper Visby marl (Övre Visby- 
márgelsten). 

Västergarn shale (« Westergarnsskiffern »); Visby group 
(« Visby-gruppen »); Visby limestones; Visby marl; « Visby 
zone » (« Wisbyzone »). 

« Westergarnsskiffern ». 

« Younger crinoid limestone »; « Younger marl-shale and 
sandstone » (c); « Youngest crystalline limestones »; « Youn- 
gest limestones » (of Gotland). 

Zelophyllum-Kodonophyllumstufe; Zuid-Gotland Groep 
(©); Zuid-Gotland-kalk. 

Mesozoic: Coal bearing formation. 
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Helsingborg flora; Höganäs formation; Höganäs series; 
Höör sandstone. 

Kägerödbildning; Kägerödformation. 

Stegocephalus beds. 


Triassic: Beds with stegocephalians, fishes and lamellibranchs; 
Bjuv flora; Bunter. 

Camptopteris spiralis zone; Characea zone; Clays and inter- 
bedded sandstones with megaspores; Clay layers with mega- 
spores; Coal Bed A; Coal Bed B. 

Dictyophyllum exile zone; Dolomitic breccia. 

Equisetites gracilis, zone. 

Infra-Liassic. 

Kägeröd arkoses and sandstones; Kägeröd clays; Käge- 
röd sandstone; Keuper. 

Lettenkohle; Lower Keuper. 

Lepidopteris flora I, II; Lepidopteris ottonis, zone; Lo- 
wer Coal Bed Series. 

Modiola shales; Munka Tägarp beds; Muschelkalk. 

Nilsonia polymorpha zone. 

Pälsjö flora; Passage Beds; Pullastra bank. 

Rhaetic; Rhaetic-Liassic; Rödalsberg beds. 


Stabbarp flora; Stegocephalians, Beds with fishes and 
lamellibranchs. 


Thaumatopteris schenki Zone; Triassic. 
Upper Coal Bed series. 
Valläkra layers; Valläkra series. 


Jurassic: Alveolatus zone; Ammonite Bank. 

Boserup basal beds; Boserup beds; Boserup Cycle; 
« Brandsberga Boulders ». 

Cardinia Bank; Cyclas nathorsti zone; Cypriniformis zone. 

Dictyophyllum acutilobum; Döshult stage. 

Expansus-aequivalvis zone. 

Fleninge basal beds; Fleninge beds; Fleninge cycle; Fossi- 
liferous beds; Fyledalen sediments. 

Gramatodon cypriniformis zone. 

Helsingborgian stage. 

Jamesoni zone; Jurassic. 

Kattlösa stage; Kurremolla beds flora. 

Lias; Liassic; Lower Pliesbachian; Lower Sinemurian with 
Coroniceras bucklandi. 

Myacid Bank; Mytilus Bank. 

Ophiura Bank; Ostrea Bank; Ostrea Bank Cycle. 

Pälsjö Cycle; Passaloteutis alveolatus zone; Pseudopecten 
aequivalvis and Ptychomphalus cf. expansus zone. 

Ramlösa Cycle; Rät - lias. 

« Stabbarp field ». 

Taeniodon nathorsti zone; Thaumatopteris flora. 

Upper Sinemurian. 


Cretaceous: Actinocamax granulatus zone; Actinocamax qua- 
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dratus zone; Actinocamax verus zone; Actinocamax westpha- 
licus zone; Ähus sandstone; Albian; Albian-Cenomanian; 
Albian-Cenomanian passage-beds; Aptian; Aucella clay. 

Barremian; Belemnitella mucronata zone; Binodosus zone; 
Bjärnum conglomerate; Bodei - zone; Bostrychoceras poly- 
plocum zone; Bryozoan limestone. 

Campanian; Cenomanian; Chalk; Coccolith limestone; Co- 
niacian; Coral limestone; Cordiformis zone; Cretaceous. 

Danian; Dechenoceras coesfeldiensis zone; Deshayesi-zone. 

Emscher (Coniacian ?); Eriksdal marl. 

Faxe - limestone; Fyledalen series. 

Gault; Gräsryd limestone; 

Hanaskog limestone; Hauterivian; Holma sandstone. 

Ignaberga limestone; Inflaticeras inflatum - zone; Infrava- 
langinian. 

Käseberga marl; Kópinge - sandstone; Kullemölla marl. 

Limsten; Lower Danian; Lowermost Cenomanian; Lower 
Neocomian; Lower Valanginian; Lund - sandstone; Lyckàs 
marl. 

Maastrichtian - History; Mammillatus conglomerate; Mam- 
millatus zone; Middle Danian; Moenian; Mucronata chalk. 

Neocomian. 

Parahoplites bodei zone; Parahoplites deshayesi zone; Pec- 
ten asper zone; Pseudotextularia elegans zone; Pseudouvige- 
rina cimbrica zone; Pseudouvigerina cristata zone; Pseudou- 
vigerina rugosa zone; Purbeck. 

Rödmölla conglomerate; Ryedal sandstone. 

Saltholm - Limestone; Santonian; Scaphites constrictus 
zone; Senonian; Shell fragment chalk; Shell fragment limes- 
tone; Stevnian. 

Tormarp breccia; Tosterup conglomerate; Tullstorp krita; 
Turonian. 

Valanginian; Verus conglomerate; Verus zone; Vraconnian. 

Wealden; Westphalicus zone. 


Tertiary: Eocene; Paleoceen; Tertiary; Upper Tertiary (Miocene). 


Quartär : Ackerton; Ägärdton; Alluvium; Alnarpfluss’ Ablage- 
rungen; Altbaltische Moräne; Ancylus - Ablagerungen; 
Arca-ton; Arktische Periode; Aspzonen; Atlantische Pe- 
riode. 

Baltische Eisseeablagerungen; Baltische Moräne; Bän- 
derton; Birkenzone; « Björkzonen »; Blälera; Blauton; Boll- 
näs - Ablagerungen; Boreale Periode. 

Cardium - Cyprina - ton, Cardiumbank; Clypeus - Bil- 
dungen. 

Daniglaziale Zeit; Diluvialsand; Diluvium; Dryaston. 

Eichenzone; Echeneis-Ablagerungen; Ekzonen; Espenzo- 
ne. 

Fenniglaziale Zeit; Fichtenzone; Finiglaziale Zeit; 

Fläckzonen; Fleckenzone; « Flisranden »; Frösöablagerun- 

gen; Furuzonen; 
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Gadus polaris-ton; Gammalbaltisk morän; Gelbton; Ger- 
maniglaziale Zeit; Glaziale Ablagerungen; Glazialer Süss- 
wasserton; Glazialton; Gotiglaziale Zeit; « Grälera »; Gran- 
zonen; Grenzhorizont; Greviesand; Gullera; Gyrosigma- 
Ablagerungen. | 

Härnögyttja; « Hvarfvig lera »; « Hvitåsand ». 

Infraglaziale Ablagerungen; Interglaziale Ablagerun- 
gen; Intraglaziale Ablagerungen. 

« Jökelgrus »; Jungbaltische Moräne. 

« Krossgrus ». 

Lagbaltisk morän; Langselegyttja; Limnæ - Ablagerun- 
gen; Litorea-Balanus hameri-ton; Litoreabank; Litorina- 
Ablagerungen. 

Lommaton. 

Mastogloia - Grenze; Medelbaltisk morän; Mittelbaltische 
Moräne; Moräne; « Mosand »; Mya-Ablagerungen; Mytilus 
bank; Mytilusbänke. 

Nordostmoràne; Nordsee - Bildungen; Nordwestmoräne. 

Ostseesand. 

Plateauton; Portlandiaton; Portlandia lenticula-zone; 
Postarktische Wärmezeit ; Postglaziale Ablagerungen 
« Postglazialer » Blackwasserton. 

Quartär. 

Rhabdonema - Ablagerungen. 

Scano-glazial; Schwarzer Rand; Schwarzton; Schwemm- 
ton; « Senkvartär »; Skandiglaziale Zeit; Spätglaziale Abla- 
gerungen; Spätglazialer Süsswasserton; Sphagnumtorf; Sub- 
arktische Periode; Subatlantische Periode; Subboreale Pe- 
riode; Südöstmoräne; Südwestmoräen; Süsswasserglazial-ton; 
« Svämlera »; Svarta randen; « Svartlera >. 

Tallzonen; Tannenzone; Tapes - Ablagerungen 

Ungbaltisk morän. 

Väner - Sedimente; « Varvig lera »: 

Yoldiaton. 

Zanichellia - Ablagerungen; Zirphzea - Ablagerungen. 


ALPHABETICAL INDEX 


Acerocare zone. 

Acidaspis centrina and Clima- 
graptus scalaris normalis zone. 

Acidaspis shale. 

Ackerton. 

Acodus tetrahedron, Cordylodus 
angulatus, etc. zone. 

Acrothele bellapunctata bed. 

Acrothele granulata conglome- 
rate. 

Actinocamax granulatus zone. 

Actinocamax quadratus zone. 

Actinocamax verus zone. 

Actinocamax westphalicus zo- 
ne 

Actinomena cf. asmusi limesto- 
ne. 

Adelograptus 
zone. 

Ägärd-ton. 

Agnostus [Ptychagnostus] ata- 
vus zone. 

Agnostus gibbus zone. 

Agnostus intermedius zone. 

Agnostus laevigatus zone. 

Agnostus lundgreni zone. 

Agnostus parvifrons zone. 

Agnostus pisiformis zone. 

Agnostus [Condylopyge] 
zone. 

Agnostus stage. 

Ähus sandstone. 

Ajaure crystalline. 

Akidograptus acuminatus zone. 

Akkajaure complex. 

Albian. 

Albian - Cenomanian passage 
beds. 

Algonkian. 


hunnebergensis 


rex 


Alluvium. 

Almesäkra series. 

Alnarpfluss Ablagerungen. 

Alsen nappe. 

Altbaltische Moràne. 

e Alteste rothe Arachnophyl- 
lum - Schiefer ». 

Alveolatus zone. 

Amäl series. 

Åmål - Kropperfjäll granite se- 
ries. 

Ammarnäs complex. 

Ammonite Bank. 

Amphibolite-gneiss nappe. 

Amphibolite group. 

Amplexograptus rugosus zone. 

Amplexograptus vasae zone. 

Ampyx limestone. 

Ampyx portlocki zone. 

Ampyx portlocki and Asaphus 
ingens zone. 

Ampyx rostratus and Calymene 
dilatata zone. 

Ancistroceras limestone. 

Ancylus - Ablagerungen. 

Andrarum limestone. 

Ångermanland sandstone. 

Anortosite sheet. 

Ansätten nappe. 

Apatokephalus serratus zone. 

Aptian. 

Arachnophyllum marl. 

Arca - ton. 

Äre schists. 

Archaean. 

Archaeozoic. 

Archean. 

Archeozoic. 

Arktische Periode. 
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Arvidsjaur field. 

Arvidsjaur granite. 

Arvidsjaur porphyry series. 

Asaphide beds. 

Asaphus limestone. 

Asaphus Region. 

Asaphus Series. 

Ascoceras limestone. 

Äs - Husäs Nappe. 

Aspzonen. 

Azygograptus falciformis sub- 
zone. 

Atlantische Periode. 

Aucella clay. 


Bailiella (« Conocoryphe ») 
aequalis zone. 

Bälinge group. 

Balsfjord group. 

Baltica marl. 

Baltische Eisseeablagerungen. 

Baltische Moräne. 

Bänderton. 

Bängäsen beds. 

Bara oolite. 

Barremian. 

Beds with stegocephalians fish- 
es and lamellibranches. 

Belemnitella mucronata zone. 

Beyrichia limestone. 

Beyrichia / Polyphyma / ange- 
lini bed. 

Billingen group (stage). 

Binger limestone. 

Binodosus zone. 

Birkenzone. 

Bjärnum conglomerate. 

Bjerme nappe. 

Bjersjölagärd 
shale. 

Bjersjölagärd - Öved formation. 

Björkzonen. 

Bjuv flora. 

Black Tretaspis shale. 

Black Trinucleus shale. 

Blaik nappe. 

Blälera. 

Blauton. 

Boda limestone. 

Bodei - zone. 

Bohus granite. 


limestone and 


Bohus - 
group. 

Bollnäs - Ablagerungen. 

Boreale Periode. 

Boserup basal beds. 

Boserup beds. 

Boserup Cycle. 

Bostrychoceras polyplocum zo- 
ne. 


Karlshamn granite 


Bothnian. 
« Bottom - stratum with Stro- 
matoporan limestone and 


Spongiostroma layers ». 
Bovenste Visby Groep. 
Brachiopod shale. 

Brachiopod shale group. 

Brànna conglomerate. 

Broken (slate quartzite) series. 

Bro limestone. 

« Brownish - yellow layers ». 

Bryograptus kjerulfi (and Clo- 
nograptus tenellus with var.) 
zone. 

Bryozoan limestone. 

Bryozoan limestone. 

Bumastus limestone (« Bumas- 
tuskalk »). 

Bunter. 

Burgsvik oolite (« 

Bursvik »). 
Burgsvik sandstone and oolite. 
Buttle limestone. 


oolite of 


Calymene dilatata zone. 

Cambrian. 

Cambro - Silurian. 

Campanian. 

Camptopteris spiralis. 

Cardinia Bank. 

Cardiola shale. 

Cardium- Cyprina - ton, Car- 
diumbank. 

Carlsö (Karlsö) marl. 

« Cement limestone ». 

« Cement shale ». 

Cenomanian. 

Centaurus limestone. 

Centaurus limestone. 

« Central Gothland ». 

Centropleura loveni zone. 

Cephalograptus acuminatus 
zone. 


Cephalograptus cometa and 
Monograptus sedgwicki zone. 

Cephalograptus cometa zone. 

« Cephalopodan and Stromato- 
pora beds ». 

Ceratiocaris ? scanica beds. 

Ceratopyge beds. 

Ceratopyge limestone. 

Ceratopyge Region. 

Ceratopyge shale. 

Ceratopyge shales and limesto- 
nes. 

Ceratopyge zone. 

Chalk. 

Characea zone with. 

Chasmops limestone. 

Chiron limestone. 

Chlorite granulite. 

Chlorite - sericite - schist. 

Chonophyllum patellatum u. 
Dokophyllum annulatum zo- 
ne. 

Clays and interbedded sandsto- 
ne with megaspores. 

Clay layers with megaspores. 

« Climacograptus putillus » zo- 
ne. 

Climacograptus hardingi zone. 

Climacograptus rugosus zone 

Climacograptus putillus zone. 

Climacograptus scalaris nor- 
malis zone. 

Climacograptus scalaris zone. 

Climacograptus scharenbergi 
zone. 

Climacograptus styloideus zo- 
ne. 

Climacograptus vasae zone. 

Clink limestone. 

Clonograptus cf. flexilis zone. 

Clonograptus heres zone. 

Clonograptus tenellus with var. 
and Adelograptus hunneber- 
gensis subzone. 

Clypeus-Bildungen. 

Coal Bed A. 

Coal Bed B. 

Coal Bearing formation. 

Coccolith limestone. 

Coenograptus gracilis zone. 

Colonus shale. 

Conglomerate - sandstone Se- 
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ries. 

Conchidium beds (limestone). 

Conchidium tenuistriatum zo- 
ne. 

Coniacian. 

Conocoryphe aequalis zone. 

Conocoryphe beds. 

Conotreta acuta zone. 

Coral limestone. 

Cordiformis - zone. 

Coronatus limestone. 

Crassicauda limestone. 

Cretaceous. 

« Crinoid and coral conglome- 
rate (limestone) ». 

« Cryptonymus beds » Regio 
Cryptonymorum (Encrinuro- 
rum). 

Ctenocephalus exsulans zone. 

Ctenopyge zone. 

Cyclas nathorsti zone of. 

Cyclognathus zone. 

Cypriniformis zone. 

Cyrtograptus carruthersi 
Monograptus testis zone. 

Cyrtograptus carruthersi zone. 

Cyrtograptus grayi zone. 

Cyrtograptus lapworthi zone. 

Cyrtograptus murchisoni zone. 

Cyrtograptus rigidus zone. 

Cyrtograptus shale. 

Cyrtograptus ? spiralis zone. 

Cystid shale. 

Cystidean limestone. 


and 


Dala porphyry series. 

Dala sandstone series. 

Dala series. 

Dal formation. 

Dal series. 

Dalmanites beds. 

Dalmanites mucronatus zone, 
Dalm. eucentrus. zone. 

Dalmanitina beds. 

Dalmanitina mucronata (and 
Brongniartella platynotus) 
zone. 

Dalsland series. 

Dalsland system. 

Dalslandian. 

Danian. 

Daniglaziale Zeit. 
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Dayia flags. 

Dayia limestone. 

Dayia shale. 

Dechenoceras coesfeldiensis zo- 
ne. 

Demirastrites triangulatus zone. 

Deshayesi zone. 

Devonian. 

Dicellograptus complanatus zo- 
ne. 

Dicellograptus forchhammeri 
zone. 

Dicellograptus shale. 

Dicellograptus shale group. 

Dicranograptus shale. 

Dicranograptus clingani zone. 

Dicranograptus  clingani and 
Corynoides calicularis zone. 

Dictyograptus flabelliformis zo- 
ne. 

Dictyograptus shale. 

Dictyonema - Ceratopyge se- 
ries. 

Dictyonema flabelliforme f. ty- 
pica subzone. 

Dictyonema flabelliforme nor- 
vegicum and  Bryograptus 
kjerulfi subzone. 

Dictyonema shale. 

Dictyonema sociale zone. 
Dictyophyllum acutilobum (Zo- 
ne with...). 
Dictyophyllum 

with...). 

Didymograptus balticus zone. 

Didymograptus bifidus zone. 

Didymograptus clavulus zone. 

Didymograptus geminus zone. 

Didymograptus shales. 

Digerberg sandstone. 

Diluvialsand. 

Diluvium. 

Dimorphograptus extenuatus 
zone. 

Dino - Chonophyllen - Mergel 
(Dino - Chonophyllenschich- 
ten). 

Dino - Chonophyllumstufe. 

Diplocraterion sandstone. 

Diplograptus acuminatus zone 

Diplograptus cometa zone. 

Diplograptus folium zone. 


exile (Zone 


Diplograptus linnarssoni zone. 

Diplograptus molestus zone. 

Diplograptus cf. mucronatus zo- 
ne. 

Diplograptus n. sp. (and Clima- 
cograptus scalaris) zone. 

Diplograptus pristis zone. 

Diplograptus putillus zone. 

Diplograptus quadrimucronatus 
zone. 

Diplograptus vesiculosus zone. 

Discinella holsti zone. 

Djupvik marl. 

Dokophyllum annulatum u. 
Chonophyllum patellatum zo- 
ne. 

Dolomitic breccia. 

Dóshult stage. 

Drepanodus proteus and Palto- 
dus inconstans zone. 

Dryaston. 


Echineis - Ablagerungen. 
Echinosphaerite limestone. 
Eichenzone. 

Eke group. 

Ekeberg Nappe. 

Ekeró Sandstone. 

Eksta marl shale. 

Ekzonen. 

Elvaberg series. 

Emscher (Coniacian ?). 

Encrinite limestone (« Enkri- 
nitkalk »). 

Encrinite zone. 

« Encrinurus beds », Regio 
Cryptonymorum (Encrinuro- 
rum). 

Endoceras vaginatum limestone. 

Eocambrian. 

Eocene. 

Eocambrian tillite. 

Eodiscus scanicus zone. 

Eophyton sandstone. 

Equisetites gracilis (Zone 
with...). 

Eriksdal marl. 

Espenzone. 

Etelhem limestone. 

Euloma-Niobe fauna beds. 

Eurycare zone. 

Expansus limestone. 


Expansus aequivalvis zone. 
Exporrecta conglomerate. 
Exsculptus bed. 

Exsulans limestone. 


Fägelsäng limestone. 

Färö limestone. 

Faxe limestone. 

Fellingsbro granite. 

Fenniglaziale Zeit. 

Fichtenzone. 

Filipstad granite. 

Finiglaziale Zeit. 

Fjallfjàll quarzite. 

Fläckzonen. 

Flagkalk. 

Fleckenzone. 

Flemingi beds (« Flemingiile- 
det »). 

Fleninge basal beds. 

Fleninge beds 

Fleninge Cycle. 

Flisranden. 

Follingbo limestone. 

Follingbo - Slite marl. 

Föllinge nappe. 

Forchhammeri - pisiformis con- 
glomerate. 

Fossiliferous beds. 

Frösöablagerungen. 

Fucoid sandstone. 

Fuda nappe. 

Furuzonen. 

Fyledalen sediments. 

Fyledalen series. 


Gadus polaris-ton. 
Gammalbaltisk moràn. 
Garbmadakk conglomerate. 
Gasak nappe. 

Gault. 

Gautojaure complex. 
Gävle sandstone series. 
Gelbton. 

Geminus shale. 

Gemsäive quartzite. 

« Genuine Upper Gothlandian ». 
Germaniglaziale Zeit. 
Gestrikland sandstone. 
Gigas limestone. 

Gillberga syncline. 
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Gilliks (quartzite conglomerate) 
series. 

Gimja conglomerate. 

Girvanella limestone. 

Girvanella marl. 

Glaziale Ablagerungen. 

Glazialer Süsswasserton. 

Glazialton. 

Glossograptus cfr. hincksi zone. 

Glossograptus hincksi zone. 

Glossograptus sp. zone. 

Glossograptus zone. 

Glossograptus zone. 

Glossograptus zone. 

Glyptograptus teretiusculus 
zone. 

Gothian. 

Gothic. 

Gothides. 

Gothium. 

Gothlandian group. 

Gothograptus nassa (Holm) zo- 
ne. 

Gotho Karelian. 

Gotho - Karelides. 

Gotiglaziale Zeit. 

Gotlandian (Gothlandian). 

Gotlandian group. 

Gotlandium (Gotlandian). 

Gotlandium. 

Gotland sandstone. 

« Gotländska Gruppen ». 

Gotnium. 

Grälera. 

Gramatodon cypriniformis (Zo- 
ne of...). 

Grandis limestone. 

Granzonen. 

« Graptolite limestone » (of Da- 
lecarlia). 

Gräsryd limestone. 

Gray Lituites limestone. 

Gray Trinucleus marl. 

Great Seve nappe. 

Green limestone (Grönkalk). 

Green - schists. 

Green Tretaspis shale. 

Green Trinucleus shale. 

Grenzhorizont. 

Greviesand. 

Grey sparagmite series. 


« Grindsandstone ». 
I7 S 
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Grönkalk. 

Grythytte series. 

Grytsjö dolomite. 

Gul-lera. 

Gullerásen limestone. 

Gurkfjäll series. 

Gurpe limestone. 

Gutnium. 

Gymnograptus linnarssoni zo- 
ne. 

Gyrosigma - Ablagerungen. 


Halla limestone. 

Hall marl. 

Hammarö series. 

Hamra limestone. 

Hamränge syncline. 

Hanaskog limestone. 

Hardeberga sandstone. 

« Hard limestones » 
land). 

Hard schists. 

Härnö series. 

Härnögyttja. 

Harpes beds. 

Hauki complex. 

Hauterivian. 

Hede limestone. 

Hejde limestone. 

Helsingborg flora. 

Helsingborgian stage. 

Hemse group. 

Hemse marl (e). 

Hemse shale. 

Heros limestone. 

Hjorthamn limestone. 

Hoburg limestone. 

Hoburg marble. 

Hoburg (Hoborg) sandstone. 

Höganäs formation 

Höganäs series. 

Högklint group. 

Högklint limestone. 

Högklint marl. 

Hoglandian. 

Holma sandstone. 

Holmia beds. 

Holmia (« Olenellus >) kjerulfi 
zone. 

Holmia (Schmidtiellus) torelli 
zone. 

Homalonotus platynotus zone. 


(of Got- 


Höör sandstone. 

Hunneberg group (stage). 
Hvarfvig lera. 

Hvitåsand. 

Hyolithes limestone. 
Hyolithes zone. 

Hysterolenus toernquisti zone. 


Ignaberga limestone. 
Iliona beds (limestone). 
« Ilionia - conchidium beds >. 
Ilionia or Spongiostroma lime- 
stone. 
Illaenus aff. sulcifrons zone. 
Illaenus planifrons zone. 
Inflaticeras inflatum zone. 
Infraglaziale ablagerungen. 
Infra - Liassic. 
Infravalanginian. 
Interglaziale Ablagerungen. 
Intraglaziale Ablagerungen. 
Isograptus gibberulus zone. 


Jägnafo tuffitic rocks. 

Jamesoni zone. 

Jämtlandish nappes. 

Järvsjö quartzite. 

Jatulian. 

Jökelgrus. 

Jordhamn limestone. 

Jörn granite. 

Jörn - Arvidsjaur granite se- 
ries. 

Jotnian. 

Jullega Formation. 

Jungbaltische Moräne. 

Juoksa nappe. 

Jurassic. 

Juron quartzite. 

Kågeröd arkoses and sand- 
stones. 

Kägerödbildning. 

Kägeröd clays. 

Kägeröd formation. 

Kägeröd sandstone. 

Kalbjerga limestone. 

Kalix series. 

Kallholn limestone. 

&allholn limestone and shale. 

Kalmarsund sandstone. 

Kallmora sandstone. 


Kappebo series. 

Karelian. 

Karelides. 

Karelidic cycle. 

Karlshamn granite. 

« Karlsó marble » (« Karlsó- 
marmor »). 

Karlsvagen-Osterange Nappe. 

Kärrstorp sandstones (Kärrs- 
torp sandstone and shale). 

Käseberga marl. 

Kaskajaure complex. 

Kattslösa stage. 

Keddäive dolomite. 

Ketophyllenmergel. 

Ketophyllum elongatum u. 
pseudoannulatum Zone. 

Ketophyllum incurvatum u. 
crassiseptatum Zone. 

Ketophyllumstufe. 

Keuper. 

Kiruna series. 

Kiruna-Arvidsjaur series. 

« Klingkalk » (Clink limestone. 
ne. 

Klinta formation. 

Klinta sandstone. 

Klinta shale and limestone. 

Klinteberg group. 

Klinteberg limestone (« Lime- 
stone of Klinteberg). 

Klinte group. 

Klinte limestone (8). 

Klinte marl (y). 

Klippo formation. 

Klittberg conglomerate. 

Klubbudd(en) shales (« Klub- 
buddsskiffrar »). 

Kodonophyllenschichten. 

Kodonophyllum richteri-Zone. 

Kodonophyllumstufe. 

Koli group. 

Koli nappe. 

Kolm. 

Köpinge- sandstone. 

Korpklint limestone. 

Kräklingbo marl. 

Kráksten. 

« Krossgrus ». 

Kullemólla marl. 

Kullsberg limestone. 

Kurremölla beds flora. 
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Kyrkàs quartzite. 


Làgbaltisk morän. 

« Lägsta  mergelskiffern 
Visby ». 

Lais series. 

Laisan nappe. 

Laisberg sandstone. 

Landverk nappe. 

Langmarkberg tillite series. 

Längselegyttja. 

Laotak series. 

Lapponian. 

Larsbo series. 

Lätats lava beds. 

Latus zone. 

Lauensis marl. 

Lau-Hoburg layers. 

Lejopyge laevigata zone. 
(Agnostus laevigatus zone). 

Leksand quartzite. 

Leonaspis (« Acidaspis ») shale. 

Leperditia shales (VI) (« Wes- 
tern facies »). 

Leperditia zone. 

Lepidopteris flora I; II. 

Lepidopteris Ottonis 
with ...). 

Lepidurus limestone. 

Leptaena limestone. 

Leptaena schmidti limestone. 

Leptite series. 

Leptite system. 

Leptite-hàlleflint series. 

Leptoplastus zone. 

Lerberget marl-shale (Carlsö 
marl). 

Lettenkohle. 

Lias. 

Liassic. 

Limbata limestone. 

« Limestone with marl-bands; 
or oolite in southern Got- 
land » (d). 

Limnaea-Ablagerungen. 

Limsten. 

Lina granite group. 

Lingulid sandstone. 

« Liostracus » linnarssoni zone. 

Litorea -Balanus hameri -ton 
litoreabank. 


Litorina -Ablagerungen. 


vid 


(Zone 
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Lituites discors zone. 

Lituites latus zone. 

Lituites limestone. 

Lituites lituus zone. 

Lituites perfectus zone. 

Lituites Region. 

Lobiferus shale. 

Loftarstone (Loftarsten-Lofter- 
sten). 

Loftarstone conglomerate. 

Loganellus bed. 

Lommaton. 

Loos-Hamra Region. 

Lövfjäll series. 

Lower Asaphus limestone. 

Lower Boda limestone. 

Lower Cambrian. 

Lower Chasmops limestone. 

Lower cliff-level (II). 

Lower Coal Bed series. 

Lower Danian. 

Lower Dicellograptus shale. 

Lower Didymograptus shale. 

Lower Gothlandian. 

Lower graptolite shale (Undre 
graptolitskiffer). 

Lower gray Orthoceratite lime- 
stone. 

Lower Hauki group. 

Lower Keuper. 

Lower Leptaena limestone. 

Lower Loos series. 

Lower Megalomus bed. 

Lowermost Cenomanian. 

Lower Neocomian. 

Lower Ordovician. 

Lower Planilimbata limestone. 

Lower Pliesbachian. 

Lower Quartzite formation. 

Lower red Orthoceratite lime- 
stone. 

Lower Sinemurian with Coro- 
niceras bucklandi. 

Lower Smöjen limestone (Smö- 
jen dark-colored limestone). 

Lower Sphaerocodium bed. 

Lower Valanginian. 

Lower Visby group (Onderste 
Visby Groep). 

Lower Visby limestone. 

Lower Visby marl (Undre Vis- 
by-märgelsten). 


Ludibundus limestone. 
Lund-sandstone. 
Luspas formation. 
Lyckäs marl. 


Maastrichtian. 

Macrourus limestone. 

Mälar sandstone series. 

Mälar series. 

Mammillatus conglomerate. 

Mammillatus zone. 

Marby quartzite. 

« Märgelskiffer med kalkband ». 

e Marl-shales with lenses and 
bands of limestone » (« Marl- 
shale series »). 

«Marl-shale with limestone 
bands » (« Märgelskiffer med 
kalkband »). 

Masur limestone. 

Mastogloia-Grenze. 

Maurliden series. 

e Medel-Gotland >. 

Medelbaltisk moran. 

Megalaspides dalecarlicus zone. 

Megalaspis planilimbata zone. 

« Megalomus banks ». 

Megalomus horizon. 

Megalomus-Trimerella bed. 

Mellersta graptolitskiffer. 

Mensträsk group. 

Meristella crassa (and Homalo- 
ontus platynotus) zone. 

« Meristella » crassa (and Pty- 
chophyllum craigense) zone. 

Mesket (agglomerate green- 
stone) series. 

Mickwitzia sandstone. 

« Microdiscus » scanicus zone. 

Middle Cambrian. 

Middle Danian. 

Middle Dicellograptus shale. 

e Middle Gothlandian >. 

« Middle Gotland» (« Medel- 
Gotland »). 

Middle graptolite shale. 

« Middle or North Gotland ». 

Middle Ordovician. 

Middle Smöjen limestone (Smö- 
jen reef horizon). 

Middle Tretaspis limestone. 


« Middle zone » (« Mittlere Zo- 
ne»). 

Millklint limestone. 

Mittelbaltische Moräne. 

Mittelgotlandium. 

« Mittlere Zone >. 

Mobäcken Series. 

Modiola shale. 

Moenian. 

Monograptus convolutus zone. 

Monograptus crenulatus zone. 

Monograptus cyphus zone. 

Monograptus discus zone. 

Monograptus exiguus zone. 

Monograptus gregarius zone. 

Monograptus leptotheca zone. 

Monograptus proteus zone. 

Monograptus revolutus zone. 

Monograptus riccartonensis zo- 
ne. 

Monograptus runcinatus zone. 

Monograptus schists. 

Monograptus sedgwicki zone. 

Monograptus spiralis and Di- 
plograptus (Petalograptus) 
palmeus var. transition zone. 

Monograptus spiralis zone. 

Monograptus testis zone. 

Monograptus triangulatus zone. 

Monograptus turriculatus zone. 

Moräne. 

« Mosand ». 

Mucronata chalk. 

Mulde marl. 

Muorki schist. 

Murberg series. 

Muschelkalk. 

Mya-ablagerungen. 

Myacid Bank. 

Mylonitic granite nappe. 

Mytilus Bank. 

Mytilusbànke. 


Nemagraptus gracilis zone. 

Neocomian. 
Nilssonia polymorpha (zone 
with ...). 

Niobe lata zone. 

« Niobe » lata and Dicellograp- 
tus complanatus Zone. 

Nisse limestone. 

Noppi series. 
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Nordingrä sandstone. 
Nordostmoràne. 
Nordsee-Bildungen. 
Nordwestmoràne. 

« Nordwestliche oder Visby- 
Zone ». 

Norrlanda limestone. 

« North Gothland ». 

« North-western or Visby zo- 
ne» (« Nordwestliche oder 
Wisby-Zone »). 

Nuolja limestone. 


Obere Gotlandstufe (Obere 
Stufe des Gotländer Silurs). 
Obergotlandium. 


Obolus apollinis zone. 

Obolus beds. 

Obolus conglomerate. 

Obtusicauda limestone. 

Odarslöv sandstone. 

Odarslöv shale. 

Oepikodus smithensis, Oistodus 
lanceolatus etc. zone. 

Offerdal conglomerate. 

Offerdal nappe. 

« Öfre graptolithskiffer (« Övre 
graptolitskiffer »). 

« Öfre härda kalkstenar » (Got- 
land). 

Öfre mergelskiffern som i söder 
öfvergär till sandsten ». 

« Öfversilur >. 

« Öfversta Hoburgs-kalken » 
(« Uppermost Hoburg lime- 
stone »). 

« Öfversta kalkstenen » (Got- 
land). 

Ogygia shale. 

Ogygiocaris shale. 

Oil shales. 

Olands yngsta Kalk (Youngest 
limestone of Oland). 

Olden nappe. 

Olden-Vemdal quartzite nappe. 

Older Chasmops limestone. 

Older reef limestone. 

« Oldest marl-shale with bands 
and lenses of marly lime- 
stone ». 

« Oldest red shale beds with 
Arachnophyllum ». 
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Olenellus beds. 

Olenid shale. 

Omphymastufe. 

Onderste Visby Groep. 

« Oolite >. 

Ophiura bank. 

Ordovician. 

Orsa sandstone. 

Orsten. 

Orthis shale. 

Orthoceras limestone. 

Orthoceras limestone conglo- 
merate. 

Orthoceras limestone series. 

Orthoceratite limestone. 

Ortocerkalk (Swedish). 

Orusia (« Orthis ») lenticularis 
zone. 

« Östergarn layers >. 

« Östergarn limestone >. 

« Östergarn marl ». 

Östersjö (Baltic) limestone. 

« Ostracodan limestone », etc. 

Ostracod limestone. 

Ostrea Bank. 

Ostrea Bank cycle. 

Ostseekalk. 

Ostseesand. 

Öved-Klinta-Ramsäsa forma- 
tion. 

Öved - Ramsäsa 
group. 

Öved sandstone. 

Oviksfjäll quartzite. 

Övre Visby-märgelsten. 


(formation) 


Pajala series. 

Palaeophonus beds. 

Palaeoporella limestone. 

Paleocene. 

Pålsjö flora. 

Pålsjö cycle. 

Parabolina acanthura (and Ace- 
rocare ecorne) bed. 

Parabolina heres zone. 

Parabolina jemtlandica zone. 

Parabolina megalops bed. 

Parabolina spinulosa zone. 

Parahoplites bodei zone. 

Parahoplites deshayesi zone. 

Paradoxides forchhammeri zo- 
ne. 


Paradoxides hicksii zone. 

Paradoxides jemtlandicus bed. 

Paradoxides shale. 

Paradoxides wahlenbergi stra- 
ta. 

Passage beds. 

Passaloteuthis alveolatus (Zone 
Olean 

Pecten asper zone. 

Peltura zone. 

Pentamerus conchidium zone 
(Upper Klinteberg beds). 

Pentamerus estonus zone. 

« Pentamerus limestone >. 

Pentamerus limestone (of Got- 
land). 

Pentamerus limestone (of Jamt- 
land). 

Pernerograptus revolutus zone. 

Petalograptus folium zone. 

Petalolithus folium zone. 

Petesvik limestone. 

Petesvik marl (Petesvik shale). 

Phacites limestone. 

Phacops mucronata zone. 

Phacops quartzite. 

Phyllite group. 

Phyllograptus 
elongatus zone. 

Phyllograptus angustifolius zo- 
ne. 

Phyllograptus cf. typus zone. 

Phyllograptus densus zone. 

Phyllograptus glossograptoides 
subzone. 

Phyllograptus nobilis subzone. 

Phyllograptus shale (« Phyllo- 
graptusskiffer »). 

Phyllograptus typus zone. 

Phyllo-Tetragraptus beds. 

Pieske limestone, P. series. 

Pieske nappe. 

Pilophyllum keyserlingi-Zone. 

Pilophyllum munthei - Zone. 

Pilophyllumstufe. 

Pite formation. 

Planifrons Zone. 

Planilimbata limestone. 

Planilimbata zone. 

Plateauton. 

Platysolenites zone. 

Platyurus limestone. 


angustifolius 


Plesiomegalaspis armata zone. 

Plesiomegalaspis estonica zone. 

Plesiomegalaspis planilimbata 
zone. 

Pleurograptus linearis and Cli- 
macograptus styloideus zone. 

Pleurograptus linearis zone. 

Polyoryphe glabra u. Lindströ- 
mia dalmani - Zone. 

Polyoryphe lindströmi u. Lind- 
strömia dalmari Zone. 

Porphyry-leptite complex. 

Portfjäll quartzite conglome- 
rate. 

Portlandiaton. 

Portlandia lenticula - zone. 

Posidonomya shale (« Silurian 
Posidonomya shale »). 

Post-Archean. 

Postarktische Warmezeit. 

Postglaziale Ablagerungen. 

« Postglazialer Brackwasser- 
ton >. 

Pre-Cambrian. 

Primordialis bed. 

Proterozoic. 

Pseudomphymastufe. 

Pseudomphymen-Zone. 

Pseudopecten aequivalvis and 
Ptychomphalus cf. expansus. 

Pseudotextularia elegans-zone. 

Pseudouvigerina cimbrica zone. 

Pseudouvigerina cristata zone. 

Pseudouvigerina rugosa zone. 

Pterograptus elegans zone. 

Pterograptus scanicus subzone. 

Pterygotus beds. 

Pullastra bank. 

Purbeck. 


Quartär. 
Quartzite-Shale series. 


Ramlösa cycle. 

Ramsäsa formation. 
Ramsäsa sandstone. 
Rämberg group. 
Raniceps limestone. 
Rastrites maximus zone. 
Rastrites shale (beds). 
Rat-lias. 

Rautas complex. 
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Red conglomerate. 

Red Lituites limestone. 

Red sparagmite Series. 

Red stratum (of Gotland). 

Red Tretaspis shale. 

Red Trinucleid shale. 

Red Trinucleus shale. 

Regio Asaphorum. 

Regio Ceratopygarum. 

Regio Cryptonymorum (Encri- 
nurorum). 

Reppi schists. 

Retiolites shale (beds). 

Reuri schists. 

Revsund granite. 

Rhaetic-Liassic. 

Rhabdonema-Ablagerungen. 

Rhaetic. 

Rhaphidograptus extenuatus zo- 
ne. 

Rhizophyllum limestone. 

Risbáck epoch. 

Rispebjaerg sandstone. 

Ritskiffer. 

Rivovardo crystalline. 

Ro Series. 

« Roda lagret » (of Gotland). 

Rodalsberg beds. 

Rodingsfjall nappe. 

Rödingsnäs (slates to) schists 
(series). 

Rödmölla conglomerate. 

Ropen limestone. 

Ropen quartzite conglomerate. 

Roros schists. 

Rosta quartzite. 

Rotik (conglomerate) series. 

Ryedal sandstone. 

Ryssnäs limestone. 


Salle limestone. 

Salo nappe. 

Saltholm limestone. 

Sandnäs conglomerate. 

Sandstone conglomerate. 

« Sandstone with clay » (Got- 
land). 

Santonian. 

Sarvas series. 

Sarvas thrust-mass. 

Scano-glazial. 

Scaphites constrictus zone. 
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Schmidtiellus torelli zone. 

Schroeteri limestone. 

Schwarzer Rand. 

Schwarzton. 

Schwemmton. 

Seima (agglomerate, greenstone) 
series. 

Senkvartär. 

Senonian. 

Seve group. 

Seve-köli nappe. 

Seve nappe. 

« Shales with Monograptus co- 
lonus ». 

Shell fragment chalk. 

Shell fragment limestone. 

Shumardia shale. 

Shumardia zone. 

Siljan reef limestone. 

Siljan sandstone. 

Silurian. 

Sito tillite. 

Sjöfall group. 

Sjonhem limestone. 

Skandiglaziale Zeit. 

Skellefte field. 

Skertas thrust-mass, 
mation. 

Skolithos sandstone. 

Skrubbs limestone. 

Skute nappe. 

Slandrom limestone. 

Slátdal limestone, S. series. 

« Slipsandsten » of Dalecarlia. 

Slite - Follingbo marl (Slite 
marl). 

Slite group. 

Slite limestone. 

Slite marl. 

Slite sandstone. 

Smäland granites. 

Småland porphyries. 

Smäland-Filipstad granite se- 
ries. 

Snavva-Sjöfall series. 

Solberg series. 

Solenopleura brachymetopa zo- 
ne. 

Sollerön sandstone. 

« South-eastern or Ludlow zo- 
ne » (« Südöstliche oder Lud- 
low-Zone »). 


S. for- 


South Gotland group (Zuid- 
Gotland groep; Zuid-Got- 
land-kalk). 

« South Gothland ». 

Sparagmite series. 

Sparagmitian. 

Spätglaziale Ablagerungen. 

Spätglazialer Süsswasserton. 

Sphaerocodium limestone. 

Sphaerocodium marl. 

Sphaeronite bank. 

Sphaerophthalmus zone. 

Sphagnumtorf. 

« Spheroid shale ». 

Spiralis shale. 

Spirograptus spiralis. 

Spirograptus turriculatus Zone. 

Spongiostroma conglomerate 
(« Spongiostromenkonglome- 
rat»). 

Spongiostroma-Grenzfläche. 

Spongiostroma-Ilionia beds. 

Spongiostroma layers (Spon- 
giostroma horizon). 

Spongiostroma limestone. 

« Stabbarp field ». 

Stabbarp flora. 

Stalo series. 

Stalon schists. 

Staurocephalus shale. 

Stegocephalus beds. 

Stegocephalians (fishes and la- 
mellibranche beds with ...). 

Stevnian. 

Stockholm granite. 

Stockholm-Fellingsbro granite 
group. 

Stora Le-Marstrand series. 

Stor Vede limestone. 

Strenuella linnarssoni zone. 

Stricklandinia marl. 

Strima limestone. 

Ström quarzite. 

Strön quarzite nappe. 

« Stromatoporan limestone ». 

Strombolituites limestone. 

Strophomena jentzschi zone. 

Stuopik black schists. 

Styggforsen (Styggfors) lime- 
stone. 

Styggfors(en) sandstone. 

Styggforsen (Stygfors) shale. 


Subarktische Periode. 

Sublatlantische Periode, 

Subboreale Periode. 

Sub-Cambrian. 

Sub-Jotnian. 

Sub-Loos series. 

Südostmoräne. 

Südwestmoräne. 

« Südöstliche oder Ludlow-Zo- 
ne». 

Sularp shale. 

Sundre limestone. 

Sunne nappe. 

Sunne quartzite. 

Süsswasserglazialton. 

« Svämlera ». 

Svarta randen. 

Svartälven sandstone. 

Svartlä series. 

« Svartlera ». 

Svecofennian. 

Svecofennides. 

Svecofennidic. 

Svionian. 

Svionides. 

« Syd-Gotland ». 


Syter series. 


Taeniodon nathorsti (Zone of...). 

Tallzonen. 

Tannenzone. 

Tännfors schists. 

Tetragraptus zone. 

Tapes-Ablagerungen. 

Tertiary. 

Tessini beds or zone with Para- 
doxides tessini. 

Tessini sandstone. 

Testis shale. 

Tetragraptus, 
zone. 

Thaumatopteris flora. 

Thaumatopteris schenki (Zone 
with)» 

Tillite. 

Tisselskog formation. 

Titir limestone. 

Tjakkik formation. 

Tjält quartzite. 

Tjäula formation. 

Tjäula quartzite. 

Tofta limestone. 


phyllograptoides 
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Tormarp breccia. 

Tosterup conglomerate. 
Tetragraptus Zone. 

Tretaspis limestone. 

Tretaspis shale and limestone. 
Triassic. 

Trimerella limestone. 
Trinucleid shale. 

Trinucleus bronni zone. 
Trinucleus cf. foveolatus shale. 
Trinucleus coscinorrhinus zone. 
Trinucleus series. 

Trinucleus shale. 

Trinucleus stage. 


Trinucleus wahlenbergi and 
Dicellograptus complanatus 
zone. 


Tromsö mica-schist group. 
Tuoddar conglomerate. 
Tullstorp krita. 

Turonian. 


« Undre graptolitskiffer » (Lo- 
wer Graptolite shale). 

« Undre kalkstenen med mer- 
gelband, i söder öfvergäende 
till oolit ». 

Undre Visby-märgelsten. 

Ungbaltisk morän. 

Untere Gotlandstufe (Untere 
Stufe des Gotländer Silurs). 

Untergotlandium. 

Upper Asaphus limestone. 

Upper Boda limestone. 

Upper Cambrian. 

« Upper cephalopod 
stones ». 

Upper Chasmops limestone. 

Upper cliff-level. 

Upper Coal bed series. 

Upper Dicellograptus shale. 

Upper Didymograptus shale. 

Upper Gothlandian. 

« Upper graptolite shales » 
(« Öfre Graptolithskiffer »). 
Upper gray Orthoceratite lime- 

stone. 

« Upper hard limestones » 
(« Ófre härda kalktenar »). 

Upper Hauki group. 

Upper Klinteberg beds. 

Upper Leptaena limestone. 


lime- 
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Upper Loos series. 

Upper Megalomus bed. 

« Uppermost cephalopod bed ». 

« Uppermost limestone » (« Öf- 
versta kalktenen »; Ecrinite 
limestone). 

« Uppermost Megalomus and 
Trimerella beds ». 

Upper Ordovician. 

Upper Planilimbata limestone. 

Upper quartzite-schist forma- 
tion. 

Upper red Orthoceratite lime- 
stone. 

Upper Sinemurian. 

Upper Smöjen limestone (Me- 
galomus limestone). 

Upper Sphaerocodium bed and 
oolite. 

Upper 
stone. 

Upper Tertiary (Miocene). 

Upper Visby group. 

Upper Visby limestone. 

Upper Visby marl (Övre Vis- 
by-märgelsten). 

Urgranit series. 


Sphaerocodium lime- 


Vaginatum limestone. 

Vakkejokk breccia. 

Vakko group. 

Valanginian. 

Valläkra layers. 

Vallàkra series. 

Väner-Sedimente. 

Varanger Ice Age. 

Vargfors group. 

Varved shale. 

Varvig lera. 

Vasten Nappe. 

Västergarn shale (« Wester- 
garnsskiffern »). 

Vemdal epoch. 

Vemdal quartzite (and Stróm 
quartzite). 

Vemdal (quartzite) nappe. 


Verus conglomerate. 

Verus zone. 

Vestanä series. 

Vestervik group. 

Vetlanda series. 

Virijaure conglomerate. 

Viris quartzite series. 

Visby group (« Wisby-grup- 
pen»). 

Visby limestones. 

Visby marl. 

« Visby zone » (« Visbyzone »). 

Visingsö series. 

Vojtja conglomerate. 

Vojtja-Slätdal series. 

Volborthella tenuis (and Platy- 
solenites antiquissimus) zone. 

Vraconnian. 

Vuoksa conglomerate. 

Vuonjaälke crystalline. 

Vuorgin Formation. 


Wealden. 

West-Baltic Leptaena limestone. 
Westergärdia bed. 

« Westphalicus-zone ». 

« Westergarnsskiffern ». 


Yoldiaton. 

Younger Chasmops limestone. 

« Younger crinoid limestone ». 

« Younger marl-shale and 
sandstone >. 

Younger reef limestone. 

« Youngest crystalline limesto- 
nes >. 

« Youngest limestones » (of 
Gotland). 

Youngest limestone of Öland. 

Yraf complex. 


Zanichellia-Ablagerungen. 
Zelophyllum - Kodonophyllum- 
stufe. 
Zirphaea-ablagerungen. 
Zuid-Gotland Groep. 
Zuid-Gotland-kalk. 
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